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ABSTRACT
Background: Adolescents are the primary target population for human papillomavirus (HPV) vaccination. 
The objective of this study is to explore the acceptability of HPV vaccines and evaluate factors related to 
willingness to be vaccinated among Chinese adolescents.
Methods: A nation-wide survey was conducted across 14 schools in mainland China. The questionnaire 
consisted of questions relating to socio-demographic characteristics, knowledge of adolescent sexual 
health, cervical cancer, HPV and HPV-related disease, and students’ willingness to be vaccinated. Chi- 
square tests and multivariable logistic regression were conducted in the data analysis.
Results: A total of 4,062 students participated in this study. Among them, only 17.1% of students reported 
having heard of HPV vaccines; however, 67.3% were willing to receive the HPV vaccine. Multivariable 
regression analysis showed that students who were from rural areas, have received sexual health educa
tion, have heard of cervical cancer or HPV vaccine, have a positive attitude toward vaccination, reported 
they were at the risk of developing cervical cancer, and those who value their parents’ and teachers’ 
opinions were more willing to receive HPV vaccination.
Conclusions: Awareness about the HPV vaccine is low among Chinese adolescents. The factors that most 
related to willingness to vaccinate among Chinese adolescents were school location, education about vaccina
tion, HPV, and HPV vaccines. Integrating health education on HPV vaccination into existing school-based sexual 
health curricula may be an effective way to increase HPV vaccination coverage in mainland China.
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Introduction

Cervical cancer is the fourth most common malignancy among 
women worldwide, and approximately 570,000 new cases and 
311,000 deaths are reported every year. Low- and middle- 
income countries account for 86% of new cases and 88% of 
deaths from cervical cancer in the world.1 In mainland China, 
cervical cancer remains one of the most threatening malignant 
tumors for women; there were an estimated 106,000 new cases 
and 47,000 deaths related to cervical cancer in 2018.1 This high 
incidence of cervical cancer has been mainly ascribed to the 
ten-year delay of the introduction of HPV vaccination; while 
the HPV vaccine was first licensed in most high-income coun
tries in 2006, it was not commercially available in mainland 
China until the imported bivalent vaccine was launched in 
July 2016.2,3 If efforts are not made to enhance HPV vaccina
tion coverage in mainland China, cervical cancer will remain 
a significant public health issue in the coming decades.4,5

HPV vaccination is the most efficient approach to preventing 
cervical cancer, which can be achieved by reducing the frequency 
of HPV infection, especially in the developing countries and 
regions where population-based comprehensive nation-wide 
cervical cancer screenings are not feasible.6-8 According to the 
World Health Organization (WHO), prepubescent girls aged 
9–14 years are the primary target group for HPV vaccination.9 

In China, the primary target populations for HPV vaccination 
recommended by the WHO are middle school-aged girls. 
Despite these recommendations, it is difficult to maintain the 
high HPV vaccine uptake in eligible adolescents in mainland 
China, as the vaccine is not covered by the national expanded 
program on immunization (EPI). Because of this, parents/guar
dians are responsible for paying for at least 800 RMB for each 
dose. Previous studies have shown that about 75% parents/ 
guardians think that the current price for this vaccine is too 
high and are therefore unwilling to vaccinate their children.10
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Efforts to scale HPV vaccinations in mainland China not 
only face issues of accessibility but face various challenges 
regarding acceptability. The HPV vaccine was introduced to 
mainland China in 2016, a time when women and college 
students in China had limited knowledge and awareness of 
HPV vaccines.11,12 Furthermore, vaccine acceptability is also 
related to knowledge, attitudes, and stigmas in communities 
where the vaccine is being implemented.13,14 Numerous stu
dies to date in China have assessed knowledge and willing
ness about HPV vaccines among parents and college 
students.11,15,16 However, to date, no studies have examined 
willingness-related factors for the WHO-recommended pri
mary target population. Research is urgently needed to fill 
this gap in the literature.

To address this gap, this study aimed to explore the will
ingness to receive the HPV vaccine and its related factors 
among Chinese adolescents. Findings in this study may assist 
in future HPV vaccine-related interventions among adoles
cents and provide evidence for governmental decision- 
makers when promoting HPV vaccination across China.

Materials and methods

Study design and participants

This was a nation-wide, questionnaire-based survey conducted 
across all the seven geographic regions in mainland China from 
May 2015 to May 2016. Liaoning, Shanxi, Shandong, 
Guangdong, Hubei, Xinjiang and Sichuan were identified as 
the provinces to represent each geographic region. In mainland 
China, each district has both urban and rural areas, which 
experience great differences in economic activity, education 
access, medical care, and other areas. Therefore, in this study, 
one rural middle school and one urban middle school were 
selected in each district by convenience sampling. Adolescents 
aged 12–14 years old were selected from each of school and 
surveyed using a self-administered questionnaire on the HPV- 
related knowledge and students’ willingness for HPV vaccina
tion. Participants eligible for inclusion were junior middle 
school students aged 12–14 years old who agreed to participate 
in the study. Participants who did not report gender and/or 
willingness for vaccination were excluded.

Data collection and quality control

A self-administered questionnaire was developed to survey 
students in this study. This questionnaire was used and tested 
in previous studies enrolling different populations based on 
expert opinion.9,10,14 Specifically, the questionnaire included 
the following items: 1) socio-demographic information, 
including age, gender, race, region, and school type (urban 
or rural); 2) perception of adolescent sexual health (“Have 
you received adolescent sexual health education before the 
survey?”, “How well do you know about adolescent sexual 
health?”); 3) perception of vaccination (“Whose opinion do 
you value most about vaccination?”, “Do you think preven
tion is better than treatment?”, “Do you think that vaccina
tion can effectively prevent diseases?”, “Do you think that 
vaccines are useless?”, “Do you think that vaccination is 

only required after getting sick?”); 4) knowledge of HPV, 
HPV-related disease, and HPV vaccine (“Have you ever 
heard of cervical cancer?”, “Do you perceive a risk of devel
oping cervical cancer or other HPV-related cancers?”, “Have 
you ever heard of HPV?”, “Have you ever heard of HPV 
vaccines?”); and 5) willingness for HPV vaccination (“Are 
you willing to vaccinate yourself?”). (Supplementary file 1)

In each region, data were collected and input independently 
by two data input personnel using EpiData (EpiData 
Association, Odense, Denmark). Any inconsistency between 
the two databases was adjusted based on the paper question
naires until a consensus was reached. Logic errors (e.g., 
a student who responded as not having heard of HPV vaccines 
chose that they knew HPV vaccine could prevent cervical 
cancer) were double-checked and revised. After consistency 
checks, the consistency database was transferred to the 
Beijing Research Center for final analyses.

Ethical considerations

This study was approved by the Ethical Review Committee 
(ERC) of the West China School of Public Health, Sichuan 
University. The students were informed of the study objectives 
and questionnaire subjects before the survey. Verbal informed 
consent was obtained from each participant, and written 
informed consent was acquired from their parents before the 
survey was administered.

Statistical analyses

Analyses of the socio-demographic characteristics, knowledge 
and perception of adolescent sexual health, HPV, HPV-related 
disease, and HPV vaccines among adolescents were conducted 
using description analysis based on case counts and percen
tages. Differences between female and male students, as well as 
between urban and rural school students, were assessed using 
the Chi-square test. A univariate logistic regression was 
employed to analyze the associations of potential factors with 
the willingness to be vaccinated against HPV. Variables with 
P < .1 were incorporated into the multivariable logistic regres
sion model. A stepwise forwards approach was used in the 
multivariable logistic regression model. Odds ratios (ORs) 
with corresponding 95% confidence intervals (CIs) were calcu
lated and reported based on the Wald Chi-square statistics. The 
SPSS 20.0 software (IBM Corp, Armonk, New York) was uti
lized for all statistical analyses. The missing data were excluded 
from the final analysis. Statistical significance was assessed by 
two-tailed tests with an α level of 0.05.

Results

Participants’ characteristics

A total of 5,300 students were approached, and 5,024 (94.8%) 
participated in and completed the questionnaire. Of these 
participants, 77 were excluded due to lack of gender informa
tion, 634 were excluded because they did not report their will
ingness for vaccination, and 251 were excluded because they 
were either under the age of 12 or over the age of 15. In total, 
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4,062 students aged 13.00 ± 0.53 years were enrolled in the final 
analysis, including 2,126 (52.3%) male and 1,936 (47.7%) 
female students. The majority (97.3%) of participants were 
identified as being ethnic Han Chinese. Half (48.9%) of the 
enrolled students were from the rural middle schools (Table 1).

Knowledge and perceptions of adolescent sexual health 
education and vaccines

As shown in Table 2, 60.7% of the recruited adolescents 
reported having received adolescent sexual health education 
before the survey. Among them, 39.7% thought that they knew 
well or very well about adolescent sexual health knowledge, and 
73.8% agreed that prevention was better than treatment for 

diseases. Half (51.0%) of the students believed that vaccination 
effectively prevented disease. Among the participants, 1.6% 
thought that vaccines were useless, and 2.7% thought that 
vaccines were needed only after getting sick. When it came to 
vaccinations, 79.2% of adolescents reported that they would 
listen to their parents’ opinion. Females and students from 
urban schools reported a higher knowledge level of adolescent 
sexual health knowledge than males and students from rural 
schools.

Knowledge and attitudes toward HPV, HPV-related 
disease, and HPV vaccines

Table 3 summarizes the knowledge and attitude toward HPV, 
HPV-related disease, and HPV vaccines among Chinese ado
lescents. Among students who responded to the question
naire, one-third (32.8%) reported that they had heard of 
cervical cancer, and 68.2% did not perceive a risk of devel
oping cervical cancer or other HPV-related cancers. 
Furthermore, only 12.9% and 17.1% of the enrolled students 
reported having heard of HPV and HPV vaccines before the 
survey, respectively. Although most students reported not 
having heard of HPV vaccines, 67.3% of them were still will
ing to be vaccinated.

When analyzing the results from a gender perspective, 
female students showed significantly higher knowledge levels 
of cervical cancer (42.4% vs. 24.1%, p < .001), HPV (14.7% vs. 
11.3%, p = .002), and HPV vaccines (18.5% vs. 15.9%, p = .031) 
when compared with males. Additionally, 52.9% female stu
dents perceived a risk of developing cervical cancer or other 
HPV-related cancers, while only 12.8% (p < .001) of male 
students perceived such a risk. Similarly, female students 
were more willing to be vaccinated than their male peers 

Table 1. Demographic characteristics of study participants (n = 4,062).

Variable Number Percentage (%)

Gender
Male 2,126 52.3
Female 1,936 47.7

Ethnic group
Han 3,953 97.3
Others 109 2.7

School type
Urban school 2,074 51.1
Rural school 1,988 48.9

Survey year
2015 2,185 53.8
2016 1,877 46.2

Regions
Liaoning 376 9.3
Shanxi 736 18.1
Shandong 365 9.0
Guangdong 417 10.3
Hubei 814 20.0
Xinjiang 377 9.3
Sichuan 977 24.1

Table 2. Knowledge and perceived of adolescent sexual health and vaccination among Chinese adolescents by gender and school types.

Gender School types

Items
All 

n (%)
Female 
n (%)

Male 
n (%) P

Urban school 
n (%)

Rural school 
n (%) P

Received adolescent sexual health education*
No 1,592 (39.3) 684 (35.4) 908 (42.8) <.001 754 (36.5) 838 (42.2) <.001
Yes 2,460 (60.7) 1,247 (64.6) 1,213 (57.2) 1,313 (63.5) 1,147 (57.8)

How well do you know about adolescent sexual health? *
None 389 (9.7) 138 (7.2) 251 (11.9) <.001 194 (9.4) 195 (9.9) <.001
A little 2,037 (50.6) 933 (48.6) 1,104 (52.4) 947 (46.0) 1,090 (55.4)
Well 1,338 (33.2) 737 (38.4) 601 (28.6) 759 (36.9) 579 (29.4)
Very well 262 (6.5) 113 (5.9) 149 (7.1) 158 (7.7) 104 (5.3)

Prevention is better than treatment
No 1,064 (26.2) 521 (26.9) 543 (25.5) .321 518 (25.0) 546 (27.5) .071
Yes 2,998 (73.8) 1,415 (73.1) 1,583 (74.5) 1,556 (75.0) 1,442 (72.5)

Vaccination can effectively prevent diseases
No 1,989 (49.0) 928 (47.9) 1,061 (49.9) .209 970 (46.8) 1,019 (51.3) .004
Yes 2,073 (51.0) 1,008 (52.1) 1,065 (50.1) 1,104 (53.2) 969 (48.7)

Vaccine is useless
No 3,995 (98.4) 1,914 (98.9) 2,081 (97.9) .014 2,045 (98.6) 1,950 (98.1) .199
Yes 67 (1.6) 22 (1.1) 45 (2.1) 29 (1.4) 38 (1.9)

Vaccination is only required after getting sick
No 3,952 (97.3) 1,902 (98.2) 2,050 (96.4) <.001 2,043 (98.5) 1,909 (96.0) <.001
Yes 110 (2.7) 34 (1.8) 76 (3.6) 31 (1.5) 79 (4.0)

Whose opinion do you value most about vaccination? *
Myself 479 (12.9) 171 (9.6) 308 (15.9) <.001 262 (13.8) 217 (11.9) <.001
Parents 2,951 (79.2) 1,504 (84.2) 1,447 (74.6) 1,525 (80.3) 1,426 (78.1)
Teachers 295 (7.9) 111 (6.2) 184 (9.5) 112 (5.9) 183 (10.0)

HPV, human papillomavirus. 
* The total number do not add up to 4,062 due to missing data.
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(72.6% vs. 62.4%, p < .001). When analyzing the results from 
a geographic perspective, urban middle school students exhib
ited higher knowledge levels of HPV (14.1% vs. 11.7%, 
p = .026) compared with the rural middle school students. 
However, students from rural areas were more worried about 
the risk of developing cervical cancer or other HPV-related 
cancers (34.5% vs. 29.4%, p = .001) and were more willing to 
receive HPV vaccination than those from urban areas (69.3% 
vs. 65.4%, p = .008).

Factors related to the willingness for HPV vaccination

As shown in Table 4, nine variables were significantly asso
ciated with the willingness to receive HPV vaccination, as 
suggested by multivariable logistic regression analysis. 
Students from rural areas were more willing to receive HPV 
vaccines (AOR: 1.19, 95% CI: 1.02–1.39, p = .027) than the 
urban youths. Also, students who received sexual education or 
knowledge before the survey were more likely to receive HPV 
vaccination (AOR: 1.35, 95% CI: 1.15–1.58, p < .001). In addi
tion, students who believed that prevention was better than 
treatment (AOR: 1.45, 95% CI: 1.22–1.72, p < .001) or thought 
that vaccinations effectively prevent disease (AOR: 1.37, 95% 
CI: 1.17–1.60, p < .001) were more willing to receive an HPV 
vaccine. Students who valued the opinions of their parents and 
teachers were more likely to be vaccinated against HPV (AOR: 
1.41, 95% CI: 1.12–1.76, p = .003 and AOR: 1.54, 95% CI: 
1.08–2.17, p = .016). Students who reported having heard of 
cervical cancer (AOR: 1.33, 95% CI: 1.12–1.58, p = .001) and 
HPV vaccines (AOR: 1.35, 95% CI: 1.08–1.68, p = .008) were 
more willing to receive HPV vaccination. Students who per
ceived a risk of developing cervical cancer or other HPV- 
related cancers were more also likely to accept HPV vaccina
tion (AOR: 2.04, 95% CI: 1.70–2.44, p < .001). Six other factors, 
including gender, race, heard of HPV, adolescent sexual health 
knowledge level, vaccination being only required after getting 
sick, and believing vaccines are useless, were excluded from the 
multivariable logistic regression model.

Discussion

This is the first nation-wide study to measure the awareness 
and knowledge of HPV and HPV vaccines and to explore 
HPV vaccine willingness-related factors among Chinese ado
lescents. In this study, only 17.1% female students reported 
having heard of HPV vaccines, which was consistent with the 
results from a meta-analysis that included 58 observational 
studies in China.17 However, studies conducted in Malaysia 
showed that awareness of HPV vaccines among school girls 
was 77.6%.14 The lower awareness and poorer knowledge 
levels observed in our study among Chinese adolescents 
may be associated with several factors. Firstly, HPV vaccines 
were not available in mainland China at the time this study 
was conducted. Secondly, Chinese society is still very socially 
conservative; thus, sexual health education is often scant or 
omitted entirely.18-20

In this study, we found that most students indicated that 
they had heard of neither HPV nor HPV vaccines before, nor 
had they heard of cervical cancer. However, 67.3% students 
reported a willingness to get vaccinated against HPV, which 
was similar to the findings from other studies.21,22 This high 
vaccination willingness rate could be explained through the 
fact that most students had experience with other vaccines and 
believed that vaccines can help prevent diseases; thusly, they 
were willing to receive an HPV vaccine even though they 
lacked knowledge about HPV (Table 2).

Female adolescents showed higher knowledge levels regard
ing HPV vaccines and were more willing to vaccinate themselves 
than were male adolescents, which is in line with previous 
surveys conducted in both in China and abroad.23–25 This is 
mainly because HPV vaccines are extensively recognized as 
“cervical cancer vaccines” in mainland China. As a result, most 
males do not perceive a risk of developing cervical cancer or 
other HPV-related cancers.

Adolescents from urban areas showed significantly higher 
knowledge levels regarding HPV, HPV-related disease, and 
HPV vaccines than did those from rural areas. These findings 
were consistent with other studies that have reported that girls 

Table 3. Knowledge and attitude toward HPV, HPV-related diseases, and HPV vaccines among Chinese adolescents by gender and school types.

Gender School types

Items
All 

n (%)
Female 
n (%)

Male 
n (%) P

Urban school 
n (%)

Rural school 
n (%) P

Have you ever heard of cervical cancer? *
No 2,717 (67.2) 1,113 (57.6) 1,604 (75.9) <.001 1,358 (65.8) 1,359 (68.6) .061
Yes 1,329 (32.8) 820 (42.4) 509 (24.1) 706 (34.2) 623 (31.4)

Do you perceive a risk of developing cervical cancer or other HPV-related cancers? *
No 2,556 (68.2) 839 (47.1) 1,717 (87.2) <.001 1,362 (70.6) 1,194 (65.5) .001
Yes 1,194 (31.8) 942 (52.9) 252 (12.8) 566 (29.4) 628 (34.5)

Have you ever heard of HPV? *
No 3,507 (87.1) 1,638 (85.3) 1,869 (88.7) .002 1,769 (85.9) 1,738 (88.3) .026
Yes 521 (12.9) 282 (14.7) 239 (11.3) 290 (14.1) 231 (11.7)

Have you ever heard of the HPV vaccines? *
No 3,313 (82.9) 1,555 (81.5) 1,758 (84.1) .031 1,676 (82.0) 1,637 (83.8) .126
Yes 684 (17.1) 352 (18.5) 332 (15.9) 368 (18.0) 316 (16.2)

Are you willing to vaccinate yourself?
No 1,329 (32.7) 530 (27.4) 799 (37.6) <.001 718 (34.6) 611 (30.7) .008
Yes 2,733 (67.3) 1,406 (72.6) 1,327 (62.4) 1,356 (65.4) 1,377 (69.3)

HPV, human papillomavirus. 
* The total number do not add up to 4,062 due to missing data.
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who lived in urban settings had higher levels of HPV vaccine 
awareness relative to students in rural areas.26 However, rural 
adolescents seemed more likely to accept HPV vaccines, which 
is consistent with a previous study conducted among Chinese 

adult females,12 but is opposed to findings from other studies 
among adolescents.21 One possible reason for this may be that 
rural students are more concerned about the risk of developing 
cervical cancer or other HPV-relative cancers (Table 3). 

Table 4. Factors associated with willingness to be vaccinated with HPV vaccines among Chinese adolescents.

Variables Number of subjects in analysis Willing to vaccinate N (%) OR (95%CI) P AOR (95%CI) P

Gender
Male 2,126 1,327 (62.4) Ref
Female 1,936 1,406 (72.6) 1.60 (1.40–1.82) <.001

School type
Urban school 2,074 1,356 (65.4) Ref Ref
Rural school 1,988 1,377 (69.3) 1.19 (1.05–1.36) .008 1.19 (1.02–1.39) .027

Survey year
2015 2,185 1,473 (67.4) Ref
2016 1,877 1,260 (67.1) 0.99 (0.87–1.13) .847

Regions
Liaoning 376 193 (51.3) Ref Ref
Shanxi 736 426 (57.9) 1.30 (1.02–1.67) <.001 1.31 (1.00–1.71) .049
Shandong 365 237 (64.9) 1.76 (1.31–2.36) <.001 1.68 (1.21–2.33) .002
Guangdong 417 281 (67.4) 1.96 (1.47–2.61) <.001 1.84 (1.35–2.51) <.001
Hubei 814 555 (68.2) 2.03 (1.58–2.61) <.001 2.83 (2.08–3.83) <.001
Xinjiang 377 283 (75.1) 2.86 (2.10–3.89) <.001 2.69 (1.93–3.75) <.001
Sichuan 977 758 (77.6) 3.28 (2.55–4.22) <.001 3.06 (2.33–4.03) <.001

Received sexual education/knowledge
No 1,592 980 (61.6) Ref Ref
Yes 2,460 1,747 (71.0) 1.53 (1.34–1.75) <.001 1.35 (1.15–1.58) <.001
Missing 10

How well do you know about adolescent sexual health?
None 389 224 (57.6) Ref
A little 2,037 1,339 (65.7) 1.41 (1.13–1.76) .002
Well 1,338 960 (71.7) 1.87 (1.48–2.36) <.001
Very well 262 193 (73.7) 2.06 (1.47–2.90) <.001
Missing 36

Prevention is better than treatment
No 1,064 650 (61.1) Ref Ref
Yes 2,998 2,083 (69.5) 1.45 (1.25–1.68) <.001 1.45 (1.22–1.72) <.001

Vaccination can effectively prevent diseases
No 1,989 1,246 (62.6) Ref Ref
Yes 2,073 1,487 (71.7) 1.51 (1.33–1.73) <.001 1.37 (1.17–1.60) <.001

Vaccine is useless
No 3,995 2,701 (67.6) Ref
Yes 67 32 (47.8) 0.44 (0.27–0.71) .001

Vaccination is only required after getting sick
No 3,952 2,670 (67.6) Ref
Yes 110 63 (57.3) 0.64 (0.44–0.95) .024

Whose opinion do you value most about vaccination?
Myself 479 282 (58.9) Ref Ref
Parents 2,951 2,018 (68.4) 1.51 (1.24–1.84) <.001 1.41 (1.12–1.76) .003
Teachers 295 212 (71.9) 1.78 (1.31–2.44) <.001 1.54 (1.08–2.17) .016
Missing 337

Have you ever heard of the cervical cancer?
No 2,717 1,716 (63.2) Ref Ref
Yes 1,329 1,006 (75.7) 1.82 (1.57–2.11) <.001 1.33 (1.12–1.58) .001
Missing 16

Do you perceive a risk of developing cervical cancer or other HPV-related cancers?
No 2,556 1,600 (62.6) Ref Ref
Yes 1,194 955 (80.0) 2.39 (2.03–2.81) <.001 2.04 (1.70–2.44) <.001
Missing 312

Have you ever heard of the HPV?
No 3,507 2,314 (66.0) Ref
Yes 521 399 (76.6) 1.69 (1.36–2.09) <.001
Missing 34

Have you ever heard of the HPV vaccines?
No 3,313 2,169 (65.5) Ref Ref
Yes 684 525 (76.8) 1.74 (1.44–2.11) <.001 1.35 (1.08–1.68) .008
Missing 65

All factors in the table were variables with P < 0.10 in univariate logistic regression models. A total of 3,365 participants were enrolled into multivariable analysis. 
OR, odds ratio; AOR, adjusted odds ratio; 95%CI, 95% confidence interval; HPV, human papillomavirus. 
Adjusted OR, adjusted odds ratio using multivariable logistic regression model, and six factors (gender, race, heard of HPV, adolescent sexual health knowledge level, 

vaccination is only required after getting sick, vaccine is useless) were excluded from this multivariable logistic regression model.
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Students in urban settings also have more chances to receive 
high-quality education, and more opportunities (Internet, TV, 
and school) to access HPV vaccines, so it may be possible that 
they pay more attention to the safety and effectiveness of the 
vaccine.27,28 Last but not least, the significant results may be 
attributed to the large sample size included in this study, as 
a result, it is easier to get significant results.

A lack of HPV-related knowledge is considered one of the 
prime barriers to improving HPV vaccine acceptability.23,29,30 

As was shown in a previous study conducted in Hong Kong, 
higher HPV-related knowledge levels and more positive atti
tudes toward HPV vaccination are the important factors pre
dicting vaccine uptake and intention to recommend 
vaccination.31 In the present study, the following knowledge- 
related factors were found to be associated with HPV vaccine 
willingness: having heard of cervical cancer, having heard of 
HPV vaccines, and having a perception of risk for developing 
HPV-related cancer. These results are consistent with prior 
studies conducted in a range of countries and settings, where 
HPV-related education was found to be useful in increasing 
HPV vaccine acceptability.32-34 This evidence suggests that 
health-care providers and community members, including 
both parents and school teachers, should be aware of the 
need to effectively communicate with young adolescents 
about HPV infection and HPV vaccines as they approach the 
age of vaccination.

We found that receiving adolescent sexual health education 
and having a better understanding of vaccination had a positive 
impact on an individual’s willingness to take the HPV vaccine. 
As HPV is also a sexually transmitted infection, school-based 
health education on HPV and HPV vaccines can also be inte
grated into existing adolescent sexual health education 
curricula.35 The data from this study clearly show that parents 
and teachers play an important role in decision-making to 
vaccinate against HPV; therefore, education targeting parents 
and school teachers is also urgently needed.

This study benefited from a large sample size from repre
sentative cities in all seven geographic regions in mainland 
China. However, some limitations should also be noted. First, 
participants were recruited by convenience sampling, which 
might result in a certain level of selection bias. Second, all 
schools in this study were middle schools, so the results may 
not be generalizable to out-of-school youths. Third, not all 
questions were answered, and missing data were not included 
in the analysis; thus, some findings should be interpreted with 
caution. Fourth, price is a critical factor affecting the willing
ness for vaccination, as parents must pay for the vaccine, and 
we did not cover this topic in this study. Last, self-reported 
willingness to receive the HPV vaccine may not indicate that 
the participants ultimately did receive the vaccine if they were 
provided the opportunity.

Conclusions

In sum, awareness and knowledge levels of HPV and the HPV 
vaccine are low among Chinese adolescents, but willingness to 
vaccinate against HPV is relatively high. School location and 

education about vaccination, HPV, and HPV vaccines are the 
factors that most significantly relate to the willingness to vac
cinate among Chinese adolescents. Integrating health educa
tion on HPV vaccines into existing school-based sexual health 
curricula could be an effective way to increase the HPV vacci
nation coverage in mainland China.

Acknowledgments

This study was funded by Project HOPE “Cervical Cancer and HPV 
Infection Prevention Health Education Program.” The funder had no 
role in any aspect of the study. We thank all middle school teachers and 
students who participated in this study. The authors also acknowledge the 
proofreading by Hunter K Holt from University of California, San 
Francisco. The authors assume full responsibility for database creation, 
analyses, and interpretations of the data.

Disclosure of potential conflicts of interest

No potential conflicts of interest were disclosed.

Funding

This study was funded by Project HOPE “Cervical Cancer and HPV 
Infection Prevention Health Education Program” and Cancer 
Foundation of China. The funder did not participate in any part of the 
study from design to approval of the manuscript, except for supporting 
this project. Dr. Jing Li was funded by the China Scholarship Council 
when she finished drafting this manuscript in London School of Hygiene 
and Tropical Medicine.

ORCID

Xi Zhang http://orcid.org/0000-0001-7402-6981
Zhifang Li http://orcid.org/0000-0002-7934-904X

Authorship

Jing Li, Xi Zhang and Youlin Qiao were responsible for study designed 
and designed the questionnaire; Jing Li has been involved in every aspect 
of the work, has drafted the first version and was in charge of every version 
round. Xi Zhang performed the data analysis and interpretation. 
Zengzhen Wang, Zefang Ren, Zhifang Li, Wei Ma, Xiaohong Gao, and 
Rong Zhang participated in the study design, data management and 
collection work. All authors read and approved the final manuscript.

References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. 
Global cancer statistics 2018: GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin. 2018;68(6):394–424. doi:10.3322/caac.21492.

2. Medeiros LR, Rosa DD, Da Rosa MI, Bozzetti MC, Zanini RR. 
Efficacy of Human Papillomavirus Vaccines. Int J Gynecol Cancer. 
2009;19(7):1166–76. doi:10.1111/IGC.0b013e3181a3d100.

3. Pan X, Li R, Pan A, Larson H. Human papillomavirus vaccine 
approval in China: a major step forward but challenges ahead. 
Lancet Infect Dis. 2016;16(12):1322–23. doi:10.1016/S1473- 
3099(16)30450-9.

4. Simms KT, Steinberg J, Caruana M, Smith MA, Lew J, 
Soerjomataram I, Castle PE, Bray F, Canfell K. Impact of scaled 
up human papillomavirus vaccination and cervical screening and 
the potential for global elimination of cervical cancer in 181 

1030 X. ZHANG ET AL.

https://doi.org/10.3322/caac.21492
https://doi.org/10.1111/IGC.0b013e3181a3d100
https://doi.org/10.1016/S1473-3099(16)30450-9
https://doi.org/10.1016/S1473-3099(16)30450-9


countries, 2020–99: a modelling study. Lancet Oncol. 2019;20 
(3):394–407. doi:10.1016/S1470-2045(18)30836-2.

5. Colombara DV, Wang S. The impact of HPV vaccination delays in 
China: lessons from HBV control programs. Vaccine. 2013;31 
(38):4057–59. doi:10.1016/j.vaccine.2013.06.031.

6. Brotherton JML, Bloem PN. Population-based HPV vaccination 
programmes are safe and effective: 2017 update and the impetus for 
achieving better global coverage. Best Pract Res Cl Ob. 
2018;47:42–58. doi:10.1016/j.bpobgyn.2017.08.010.

7. Lu B, Kumar A, Castellsague X, Giuliano AR. Efficacy and safety of 
prophylactic vaccines against cervical HPV infection and diseases 
among women: a systematic review & meta-analysis. BMC Infect 
Dis. 2011;11:13. doi:10.1186/1471-2334-11-13.

8. Chen W, Zhao Y, Xie X, Liu J, Li J, Zhao C, Wang S, Liao X, 
Shou Q, Zheng M, et al. Safety of a quadrivalent human papillo
mavirus vaccine in a Phase 3, randomized, double-blind, 
placebo-controlled clinical trial among Chinese women during 90 
months of follow-up. Vaccine. 2019;37(6):889–97. doi:10.1016/j. 
vaccine.2018.12.030.

9. Human papillomavirus vaccines: WHO position paper, May. 2017– 
Recommendations. Vaccine. 2017;35(43):5753–55. doi:10.1016/j. 
vaccine.2017.05.069.

10. Zhang S, Pan X, Wang S, Yang C, Gao X, Wang Z, Li M, Ren Z, 
Zhao F, Qiao Y. Perceptions and acceptability of HPV vaccination 
among parents of young adolescents: A multicenter national 
survey in China. Vaccine. 2013;31(32):3244–49. doi:10.1016/j. 
vaccine.2013.05.046.

11. Zhang S, Pan X, Wang S, Yang C, Gao X, Wang Z, Li M, Ren Z, 
Zheng Q, Ma W, et al. Knowledge of human papillomavirus vacci
nation and related factors among parents of young adolescents: 
a nationwide survey in China. Ann Epidemiol. 2015;25(4):231–35. 
doi:10.1016/j.annepidem.2014.12.009.

12. Li J, Li L, Ma J, Wei L, Niyazi M, Li C, Xu A, Wang J, Liang H, 
Belinson J, et al. Knowledge and attitudes about human papillo
mavirus (HPV) and HPV vaccines among women living in metro
politan and rural regions of China. Vaccine. 2009;27(8):1210–15. 
doi:10.1016/j.vaccine.2008.12.020.

13. Beavis AL, Levinson KL. Preventing Cervical Cancer in the United 
States: barriers and Resolutions for HPV Vaccination. Front Oncol. 
2016:6. doi:10.3389/fonc.2016.00019.

14. Al-Naggar RA, Bobryshev YV, Al-Jashamy K, Al-Musli M. 
Practice of HPV Vaccine and Associated Factors among School 
Girls in Melaka, Malaysia. Asian Pacific J Cancer Preven. 2012;13 
(8):3835–40. doi:10.7314/APJCP.2012.13.8.3835.

15. Wang S, Zhang S, Pan X, Ren Z, Yang C, Wang Z, Gao X, Li M, 
Zheng Q, Ma W, et al. Human Papillomavirus Vaccine Awareness, 
Acceptability, and Decision-Making Factors among Chinese 
College Students. Asian Pacific J Cancer Preven. 2014;15 
(7):3239–45. doi:10.7314/APJCP.2014.15.7.3239.

16. Chang IJ, Huang R, He W, Zhang SK, Wang SM, Zhao FH, 
Smith JS, Qiao YL. Effect of an educational intervention on HPV 
knowledge and vaccine attitudes among urban employed women 
and female undergraduate students in China: a cross-sectional 
study. Bmc Public Health. 2013;13:916. doi:10.1186/1471-2458- 
13-916.

17. Zhang Y, Wang Y, Liu L, Fan Y, Liu Z, Wang Y, Nie S. 
Awareness and knowledge about human papillomavirus vac
cination and its acceptance in China: a meta-analysis of 58 
observational studies. Bmc Public Health. 2016;16:1. doi:10. 
1186/s12889-016-2873-8.

18. Zhang L, Li X, Shah IH, Baldwin W, Stanton B. Parent- 
adolescent sex communication in China. Eur J Contracept 
Reprod Healthcare. 2007;12(2):138–47. doi:10.1080/1362518 
0701300293.

19. Liu W, Van Campen KS, Edwards CP, Russell ST. Chinese Parents’ 
Perspectives on Adolescent Sexuality Education. Int J Sex Health. 
2011;23(3):224–36. doi:10.1080/19317611.2011.596256.

20. Lieber E, Chin D, Li L, Rotheram-Borus MJ, Detels R, Wu Z, 
Guan J. Sociocultural Contexts and Communication about Sex in 

China: informing HIV/STD Prevention Programs. AIDS Educ 
Prev. 2009;21(5):415–29. doi:10.1521/aeap.2009.21.5.415.

21. Xue L, Hu W, Zhang H, Xie Z, Zhang X, Zhao F, Qiao Y, Gao L, 
Ma W. Awareness of and willingness to be vaccinated by human 
papillomavirus vaccine among junior middle school students in 
Jinan, China. Hum Vacc Immunother. 2017;14(2):404–11. 
doi:10.1080/21645515.2017.1393132.

22. Li Y, Zulqarnain B, Li S, Nafeesa Y, Wu X, Khan JM, Xia X. Cervical 
Cancer, Human Papillomavirus Infection, and Vaccine-Related 
Knowledge. Cancer Control. 2018;25(1):107327481879930. doi:10. 
1177/1073274818799306.

23. Adjei Boakye E, Tobo BB, Rojek RP, Mohammed KA, Geneus CJ, 
Osazuwa-Peters N. Approaching a decade since HPV vaccine 
licensure: racial and gender disparities in knowledge and awareness 
of HPV and HPV vaccine. Hum Vacc Immunother. 2017;13 
(11):2713–22. doi:10.1080/21645515.2017.1363133.

24. Suzuki Y, Sukegawa A, Nishikawa A, Kubota K, Motoki Y, Asai 
Sato M, Ueda Y, Sekine M, Enomoto T, Hirahara F, et al. Current 
knowledge of and attitudes toward human papillomavirus-related 
disease prevention among Japanese: A large-scale questionnaire 
study. J Obstet Gynaecol Re. 2019;45(5):994–1005. doi:10.1111/ 
jog.13929.

25. Monteiro DLM, Brollo LCS, Souza TPD, Santos JRPD, Santos GR, 
Correa T, Costa JTD, Oliveira MAPD, Trajano AJB. Knowledge on 
the HPV vaccine among university students. Revista Do Instituto 
De Medicina Tropical De São Paulo. 2018:60. doi:10.1590/s1678- 
9946201860046.

26. Yu Y, Xu M, Sun J, Li R, Li M, Wang J, Zhang D, Xu A. 
Human Papillomavirus Infection and Vaccination: awareness 
and Knowledge of HPV and Acceptability of HPV Vaccine 
among Mothers of Teenage Daughters in Weihai, Shandong, 
China. Plos One. 2016;11(1):e0146741. doi:10.1371/journal. 
pone.0146741.

27. Gallagher KE, Howard N, Kabakama S, Mounier-Jack S, 
Burchett HED, LaMontagne DS, Watson-Jones D. Human papil
lomavirus (HPV) vaccine coverage achievements in low and mid
dle-income countries 2007–2016. Papillom. Res. 2017;4:72–78. 
doi:10.1016/j.pvr.2017.09.001.

28. Santhanes D, Wong CP, Yap YY, San SP, Chaiyakunapruk N, 
Khan TM. Factors involved in human papillomavirus (HPV) vac
cine hesitancy among women in the South-East Asian Region 
(SEAR) and Western Pacific Region (WPR): A scoping review. 
Hum Vacc Immunother. 2017;14(1):124–33. doi:10.1080/ 
21645515.2017.1381811.

29. Holman DM, Benard V, Roland KB, Watson M, Liddon N, 
Stokley S. Barriers to Human Papillomavirus Vaccination Among 
US Adolescents. JAMA Pediatr. 2014;168(1):76. doi:10.1001/ 
jamapediatrics.2013.2752.

30. Tsui J, Gee GC, Rodriguez HP, Kominski GF, Glenn BA, Singhal R, 
Bastani R. Exploring the Role of Neighborhood Socio-Demographic 
Factors on HPV Vaccine Initiation Among Low-Income, Ethnic 
Minority Girls. J Immigr Minor Health. 2013;15(4):732–40. 
doi:10.1007/s10903-012-9736-x.

31. Liu A, Ho FK, Chan LK, Ng JY, Li SL, Chan GC, Leung TF, Ip P. 
Chinese medical students’ knowledge, attitude and practice 
towards human papillomavirus vaccination and their intention to 
recommend the vaccine. J Paediatr Child H. 2018;54(3):302–10. 
doi:10.1111/jpc.13693.

32. Kang H, Kim J. Knowledge, Attitudes of Human Papillomavirus 
Vaccine, and Intention to Obtain Vaccine Among Korean Female 
Undergraduate Students. Women Health. 2011;51(8):759–76. 
doi:10.1080/03630242.2011.627091.

33. Shapiro GK, Guichon J, Kelaher M. Canadian school-based HPV 
vaccine programs and policy considerations. Vaccine. 2017;35 
(42):5700–07. doi:10.1016/j.vaccine.2017.07.079.

34. Li J, Kang L, Li B, Pang Y, Huang R, Qiao Y. Effect of 
a group educational intervention on rural Chinese women’s 
knowledge and attitudes about human papillomavirus (HPV) 

HUMAN VACCINES & IMMUNOTHERAPEUTICS 1031

https://doi.org/10.1016/S1470-2045(18)30836-2
https://doi.org/10.1016/j.vaccine.2013.06.031
https://doi.org/10.1016/j.bpobgyn.2017.08.010
https://doi.org/10.1186/1471-2334-11-13
https://doi.org/10.1016/j.vaccine.2018.12.030
https://doi.org/10.1016/j.vaccine.2018.12.030
https://doi.org/10.1016/j.vaccine.2017.05.069
https://doi.org/10.1016/j.vaccine.2017.05.069
https://doi.org/10.1016/j.vaccine.2013.05.046
https://doi.org/10.1016/j.vaccine.2013.05.046
https://doi.org/10.1016/j.annepidem.2014.12.009
https://doi.org/10.1016/j.vaccine.2008.12.020
https://doi.org/10.3389/fonc.2016.00019
https://doi.org/10.7314/APJCP.2012.13.8.3835
https://doi.org/10.7314/APJCP.2014.15.7.3239
https://doi.org/10.1186/1471-2458-13-916
https://doi.org/10.1186/1471-2458-13-916
https://doi.org/10.1186/s12889-016-2873-8
https://doi.org/10.1186/s12889-016-2873-8
https://doi.org/10.1080/13625180701300293
https://doi.org/10.1080/13625180701300293
https://doi.org/10.1080/19317611.2011.596256
https://doi.org/10.1521/aeap.2009.21.5.415
https://doi.org/10.1080/21645515.2017.1393132
https://doi.org/10.1177/1073274818799306
https://doi.org/10.1177/1073274818799306
https://doi.org/10.1080/21645515.2017.1363133
https://doi.org/10.1111/jog.13929
https://doi.org/10.1111/jog.13929
https://doi.org/10.1590/s1678-9946201860046
https://doi.org/10.1590/s1678-9946201860046
https://doi.org/10.1371/journal.pone.0146741
https://doi.org/10.1371/journal.pone.0146741
https://doi.org/10.1016/j.pvr.2017.09.001
https://doi.org/10.1080/21645515.2017.1381811
https://doi.org/10.1080/21645515.2017.1381811
https://doi.org/10.1001/jamapediatrics.2013.2752
https://doi.org/10.1001/jamapediatrics.2013.2752
https://doi.org/10.1007/s10903-012-9736-x
https://doi.org/10.1111/jpc.13693
https://doi.org/10.1080/03630242.2011.627091
https://doi.org/10.1016/j.vaccine.2017.07.079


and HPV vaccines. Bmc Cancer. 2015;15:1. doi:10.1186/ 
s12885-015-1682-2.

35. Zhang X, Liu C, Wang Z, Ren Z, Feng X, Ma W, Gao X, 
Zhang R, Brown MD, Qiao Y, et al. Effect of a school-based 

educational intervention on HPV and HPV vaccine knowl
edge and willingness to be vaccinated among Chinese adoles
cents: a multi-center intervention follow-up study. Vaccine. 
2020;38(20):3665–70. doi:10.1016/j.vaccine.2020.03.032.

1032 X. ZHANG ET AL.

https://doi.org/10.1186/s12885-015-1682-2
https://doi.org/10.1186/s12885-015-1682-2
https://doi.org/10.1016/j.vaccine.2020.03.032

	Abstract
	Introduction
	Materials and methods
	Study design and participants
	Data collection and quality control
	Ethical considerations
	Statistical analyses

	Results
	Participants’ characteristics
	Knowledge and perceptions of adolescent sexual health education and vaccines
	Knowledge and attitudes toward HPV, HPV-related disease, and HPV vaccines
	Factors related to the willingness for HPV vaccination

	Discussion
	Conclusions
	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	ORCID
	Authorship
	References

