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Abstract 

Background: Human papillomavirus (HPV) vaccination is a form of primary prevention for cervical cancer. The HPV 
vaccination rate of female university students is not high in Korea and China. Therefore, the purpose of this study 
was to identify and compare the factors associated with intention to receive HPV vaccination between Korean and 
Chinese female university students.

Methods: The participants were 273 Korean and 317 Chinese female university students who had not been vacci-
nated for HPV, and data were collected using a self-reported questionnaire about attitudes toward HPV vaccination, 
HPV knowledge, perceptions of HPV infection, and intention to receive HPV vaccine.

Results: There were no significant differences between the Korean and Chinese female university students in HPV 
knowledge, attitudes, perceptions, and vaccination intention. The factors influencing the intention of HPV vaccination 
in Korean students were a positive attitude toward the HPV vaccine and a high HPV knowledge score. For Chinese 
students, sexual experience, awareness of genital warts, a positive attitude toward the HPV vaccine, a high HPV knowl-
edge scores, a perception of the seriousness of HPV infection, and negative emotions regarding HPV infection were 
significant factors.

Conclusions: It is important to improve attitudes and knowledge about HPV and the HPV vaccine in order to 
enhance HPV vaccination both in Korea and China. Perceived seriousness and negative emotions regarding HPV 
infection should be used as a framework to develop subject-tailored interventions in China.

Keywords: Human papillomavirus, Vaccination, Knowledge, Attitude, Perception

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Human papillomavirus (HPV) is a very common sexually 
transmitted infection worldwide, and persistent genital 
infection with high-risk HPV types can lead to the devel-
opment of anogenital precancers and cancers [1]. Cervi-
cal cancer comprised 84% of all HPV-related cancers and 
ranked in the top three and four cancers affecting women 
younger than 45 years in China and Korea, respectively 

[1, 2]. In 2018, China contributed 35% to the global bur-
den of cervical cancer cases and deaths. The age-spe-
cific incidence rate of cervical cancer starts rising after 
25 years globally [2]. Both in China and Korea, the inci-
dence rate of cervical cancer among young women has 
increased, resulting in a greater loss of life-years when 
considering age-weighting [3]. HPV vaccination as a pri-
mary preventive intervention plays a key role in decreas-
ing the incidence of cervical cancer. It is necessary to 
develop effective strategies to improve HPV vaccination 
rates, particularly in younger age groups.
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By 2017, 30 of the 35 Organization for Economic Co-
operation and Development countries had introduced 
HPV vaccination into the national immunization pro-
gram for girls [4]. In Korea, the first HPV vaccine was 
approved in 2008 and HPV vaccines were designated as 
a national immunization program in June 2016 [4]. In 
China, a bivalent vaccine, a quadrivalent vaccine, and a 
9-valent vaccine were approved in 2016, 2017, and 2018, 
respectively. According to WHO recommendations, the 
primary target population for HPV vaccination is girls 
aged 9–14 years, before sexual contact [1]. The Korea 
Disease Control and Prevention Agency recommend rou-
tine immunization for 11–12-year-old girls and catch-up 
vaccination for females aged 13–26 [4]. In China, each of 
the three vaccines was licensed for different age ranges 
from 9 to 45 [5]. In Korea, the prevalence of HPV infec-
tion was 34.2% from 2006 to 2011 and the highest HPV 
infection rate (49.9%) was found among women between 
the ages of 18 and 29 years [6]. China also showed similar 
results, with the HPV infection rate peaking between 20 
and 24 years at 24.3% [7]. This age group is the second-
ary target population for HPV vaccination and includes 
university students. Many university students are living 
away from parental supervision for the first time and 
are likely to be exposed to an environment in which they 
may engage in unprotected high-risk sexual behaviours. 
College-age women should learn to take the initiative 
in managing their health. Therefore, health promotion 
interventions for the prevention of cervical cancer tai-
lored to college students should be established.

The HPV vaccination rate of Korean female university 
students has been reported to be 12–28% [8–10] and that 
of Chinese female university students has been reported 
to be 9.5% [11]. Given the low vaccination rate in both 
countries, raising the HPV vaccination rate should be an 
urgent task for women’s health promotion. Behavioural 
intentions are the immediate antecedent of behaviour, 
and therefore are a strong predictor of behaviour [12]. 
Identifying the factors influencing both vaccine uptake 
and willingness to be vaccinated could be the first step 
towards developing policies and programs to increase the 
HPV vaccination rate.

Vaccine hesitancy is strongly associated with the deci-
sion of vaccine acceptance, and knowledge, attitudes, 
and beliefs are factors significantly related to vaccine 
hesitancy [13, 14]. High knowledge and awareness about 
HPV infections and HPV vaccination play an important 
role in HPV vaccine uptake and intention to receive the 
vaccination [5, 8, 15, 16]. Positive attitudes toward HPV 
vaccination are a major factor influencing the intention 
of HPV vaccination [17]. Within the framework of the 
health belief model, perceived susceptibility, perceived 
seriousness, perceived benefits, and perceived barriers 

are significant factors influencing intention to receive 
the HPV vaccination [5, 9]. Therefore, when investigat-
ing intention-related factors, it is important to consider 
knowledge, attitudes, and perceptions about HPV infec-
tion and HPV vaccination in an integrated way.

According to statistics in 2019, the proportion of Chi-
nese students among international students in Korea was 
44.4%, accounting for the largest percentage. The propor-
tion of Korean students studying in China among Korean 
students abroad was 23.8%, and China ranked in the 
top two international destinations for Korean students 
[18]. Exchange of college students between both coun-
tries is expected to increase further in the future. HPV is 
transmitted by sexual behaviour and this subject should 
therefore be approached with due consideration of the 
socio-cultural context. This study is expected to provide 
meaningful data suggesting the importance of preventive 
actions by comparing and analysing knowledge, attitudes, 
and perceptions of cervical cancer vaccination among 
Korean and Chinese female college students. Through 
this research, we intend to provide basic data for estab-
lishing culturally sensitive HPV vaccination programs for 
cervical cancer prevention and women’s health promo-
tion for Korean and Chinese female college students.

Methods
Study design, setting, and participants
This study was conducted using a cross-sectional survey. 
The participants of this study were selected through con-
venience sampling and recruited at C university in Korea 
and Y university, a sister university of C university, in 
China. The inclusion criteria were female university stu-
dents (1) who were not married and had not been vac-
cinated against HPV and (2) who were adults (age 19 or 
older in Korea and age 18 or older in China). The sam-
ple size for multiple logistic regression was calculated 
using the G*Power version 3.1 program. For sample size 
calculation, the odds ratio (OR) of 1.47–2.23 in previous 
studies [5, 19] was used as a reference because knowledge 
is a predictor of HPV vaccination intention. To achieve 
5% alpha and 85% power, we used an OR of 1.47, and the 
required sample size was 262. Considering a 20% with-
drawal rate, 327 questionnaires were distributed in Korea 
and China, respectively. Of those, 273 Korean partici-
pants and 317 Chinese participants were included in the 
final analysis.

Measurements
The questionnaire consisted of the following topics: gen-
eral characteristics of subjects, positive attitude toward 
the HPV vaccine, knowledge about HPV, perceptions of 
HPV infection, and intention to receive HPV vaccination.



Page 3 of 9Kim et al. BMC Women’s Health           (2022) 22:51  

General characteristics
Nine questions elicited information on participants’ age, 
religion, history of smoking and alcohol use, sexual expe-
rience, and history of sexually transmitted infections 
(STIs), as well as whether they had heard of HPV and 
genital warts before the survey and whether they were 
possible candidates for HPV vaccination.

Positive attitudes toward the HPV vaccine
The instrument for assessing positive attitudes toward 
the HPV vaccination was developed by the researchers 
and consists of three items on the beneficial effects of the 
HPV vaccine (asking about the effect of the HPV vaccine 
on STI or cervical cancer prevention) and its safety (ask-
ing about trustfulness in vaccine safety). The responses to 
each item are on a 5-point Likert scale and the range of 
scores is 3–15. Higher scores reflect a more positive atti-
tude toward HPV vaccine. The Cronbach α in this study 
was 0.80.

Knowledge about HPV
HPV knowledge was measured through the tool devel-
oped by Kim [19]. The scale consists of eight items that 
assess knowledge of the cause, symptoms, treatment, and 
prevention of HPV. Each item is answered “yes”, “no”, or 
“don’t know”. A correct answer is scored 1 point and a 
wrong answer or “don’t know” is given 0 point. The range 
of scores is 0 to 8 and a high score indicates a high knowl-
edge level. The Kuder–Richardson 20 in this study was 
0.86.

Perceptions of HPV infection
Perceptions of HPV infection were assessed through 
a tool developed by the researchers based on previous 
studies [20, 21]. The tool consists of six items with three 
subscales: two items on seriousness, two items on sus-
ceptibility, and two items on negative emotion related 
to HPV infection. Items are scored using a 5-point Lik-
ert scale and the range of each subscale is 2–10. Higher 
scores indicate more negative perceptions about HPV 
infection. In this study, the Cronbach α was 0.86 for 
seriousness, 0.89 for susceptibility, and 0.62 for negative 
emotions related to HPV infection.

Intention of HPV vaccination
The scale used to assess the likelihood of positive HPV 
vaccination intentions was developed by researchers. 
The tool consists of six items that directly assess willing-
ness to receive the vaccine (1) in the near future, (2) if it 
is recommended by one’s parents, a health professional, 
one’s sexual partner, or one’s friends, and (3) if financial 

support is available. Each item is answered on a 5-point 
Likert scale and the range of possible total scores is 6–30. 
The Cronbach α in this study was 0.91.

Ethical considerations
This study was approved by the Institutional Review 
Board (IRB) of C university (no. CKU-15-01-0109) in 
Korea. For Chinese participants, we received the per-
mission to conduct this survey from J university, which 
stated that IRB approval was not necessary.  Study par-
ticipants read and signed the informed consent form in 
Korean or Chinese depending on their nationality. Poten-
tial study participants were informed that study partici-
pation was voluntary and that they could withdraw their 
decision to participate at any time. Participants were also 
informed that the data would be collected anonymously 
and used only for this study.

Data collection
The survey was conducted from November 10, 2015, to 
December 21, 2015. A pilot study was not conducted.  
The researcher or research assistant visited several 
departmental offices to explain the purpose of the study 
and recruited participants by posting a recruitment 
notice on the office message board. The researcher or 
research assistant explained the study to each student, 
giving them information on the study and its purpose.  
After participants voluntarily signed a consent form, we 
distributed questionnaires in an envelope individually 
and collected them in the same way to ensure absolute 
confidentiality of the research data. We informed the 
participants that they could skip any item that they could 
not answer and proceed to the next question. Prior to 
answering the questionnaire, the following simple infor-
mation about HPV vaccination was provided: “the HPV 
vaccine is currently administered via intramuscular injec-
tion, and was developed to prevent cervical cancer and 
a sexually transmitted infection”. It took 15 min for each 
participant to finish the questionnaire. Participants were 
provided small stationary as a gift after finishing the 
questionnaire.

Data analysis
All statistical analyses were performed using SPSS ver-
sion 23.0 (IBM Corp., Armonk, NY, USA). The chi-
square test, t-test, and Mann–Whitney test were utilized 
to compare general characteristics; attitudes, knowledge, 
and perceptions of HPV; and intention of HPV vaccina-
tion between Korean and Chinese participants. The influ-
encing factors of the intention of HPV vaccination were 
determined by logistic multivariate regression, in which 
adjusted odds ratios (AORs) and their corresponding 
95% CIs were calculated. Statistical significance was set 
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at p < 0.05 (2-tailed test). The dependent variable (inten-
tion) was converted into a dichotomous scale according 
to the mean scores of total intention, as follows: 0 for 
scores of 6–21, corresponding to no intention (responses 
of “absolutely do not intend”, “do not intend”, and “don’t 
know”), and 1 for scores of 22–30, corresponding to 
intention(responses of “intend” and “very much intend”) 
for both Korean and Chinese students.

Results
Differences in general characteristics between Korean 
and Chinese students
Table  1 shows participants’ characteristics and differ-
ences by nationality. The response rate of Korean stu-
dents was 83.5% and that of Chinese students was 96.9%. 
The participants included 273 Koreans (46.3%) and 317 
Chinese (53.7%), with an average age of 20.35 years (range 
18–24 years). The mean age was 20.51 ± 0.82 years for 
the Korean students and 20.22 ± 1.32 years for the Chi-
nese students. Regarding smoking and alcohol drinking, 
the percentage of Korean students who reported current 
smoking (13.2%) and drinking (94.1%) was significantly 
higher than that of Chinese students who reported smok-
ing (5.4%) and drinking (36.6%). The number of Korean 

students with sexual experience was 30 (11.0%) which 
was a significantly higher number than reported among 
the Chinese students (14 persons, 4.4%). The number of 
Korean students reported STI was 1 (0.4%) and that of 
Chinese students was 6 (1.9%). However, there was no 
significant difference in STI experience by nationality.

There were 69 (25.4%) female college students in Korea 
and 67 (21.1%) female college students in China who 
answered “I have heard of HPV before”. There was no sig-
nificant difference by nationality with regard to this item. 
Furthermore, 61 (22.4%) Korean students and 44 (13.9%) 
Chinese students had ever heard of genital warts, and this 
was a significant difference (p = 0.009). When subjects 
were asked “who needs HPV vaccination?”, 183 (67.0%) 
Korean students responded with both males and females, 
47 (17.2%) responded with only females, and 43 (15.8%) 
responded that it was not necessary if there were no 
symptoms of infection. For Chinese students, 165 (52.7%) 
responded that both men and women should receive 
HPV vaccination, 97 (31.0%) responded that it was not 
necessary if there were no symptoms of infection, and 
51 (16.3%) responded that only women should be vacci-
nated. There was a significant difference between Korean 
students and Chinese students (p < 0.001) (Table 1).

Table 1 General characteristics by nationality

N = 590, STI, Sexually transmitted infection; HPV, Human papillomavirus

Variable Category Total (n = 590) n (%) or mean ± SD χ2 (p) or t (p)

Korean (n = 273) Chinese (n = 317)

Age (years) Min–Max 20.35 ± 1.1 20.51 ± 0.82 20.22 ± 1.32 10.01 (0.002)

 18-24 19–23 18–24

Religion (n = 589) No 475 (80.6) 174 (64.0) 301 (95.0) 90.03 (< 0.001)

Yes 114 (19.4) 98 (36.0) 16 (5.0)

Smoking (n = 589) No 536 (91.0) 236 (86.8) 300 (94.6) 11.08 (0.001)

Yes 53 (9.0) 36 (13.2) 17 (5.4)

Alcohol drinking No 217 (36.8) 16 (5.9) 201 (63.4) 208.90 (< 0.001)

Yes 373 (63.2) 257 (94.1) 116 (36.6)

Sexual experience (n = 588) No 544 (92.5) 243 (89.0) 301 (95.6) 9.05 (0.003)

Yes 44 (7.5) 30 (11.0) 14 (4.4)

STI experience (n = 589) No 574 (98.8) 268 (99.6) 306 (98.1) 2.92 (0.130)

Yes 7 (1.2) 1 (0.4) 6 (1.9)

Have you had ever heard about HPV? (n = 589) No 453 (76.9) 203 (74.6) 250 (78.9) 1.48 (0.240)

Yes 136 (23.1) 69 (25.4) 67 (21.1)

Have you ever heard about genital warts? 
(n = 589)

No 484 (82.2) 211 (77.6) 273 (86.1) 7.30 (0.009)

Yes 105 (17.8) 61 (22.4) 44 (13.9)

Who would need the HPV vaccine? Only women 98 (16.7) 47 (17.2) 51 (16.3) 19.28 (< 0.001)

Both women and men 348 (59.4) 183 (67.0) 165 (52.7)

No need without 
infection symptoms

140 (23.9) 43 (15.8) 97 (31.0)
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Comparison of attitudes toward the HPV vaccine, HPV 
knowledge, perceptions of HPV, and intention of HPV 
vaccination between Korean and Chinese students
The results of the analysis of attitudes, knowledge, and 
perceptions about HPV and the HPV vaccine are shown 
in Table 2. The average score of Korean students for atti-
tudes toward the HPV vaccine was 10.26 ± 1.87 points 
(range 3–15 points) and the score of Chinese students 
was 10.29 ± 1.82 points. The difference between the two 
groups was not significant. In terms of the subdomains, 
no significant difference was found regarding the benefi-
cial effects of the HPV vaccine, while recognition of HPV 
vaccine safety was higher among Chinese students than 
among Korean students (p = 0.004).

The total possible score for knowledge of HPV ranged 
from 0 to 7 points, and the mean score of Korean 
respondents for HPV knowledge was 1.92 ± 1.98 points, 
which was not significantly different from Chinese 
respondents’ mean score of 1.89 ± 1.89 points. The total 
score for each individual item on perceptions of HPV 
ranged from 2 to 10 points, and the mean score for the 
domain of seriousness was 7.01± 1.44 points in Korean 

respondents and 7.11 ± 1.42 points in Chinese respond-
ents, showing no significant difference between the two 
groups. The mean score for the domain of susceptibil-
ity was 5.94± 1.65 points in Korean participants and 
5.89± 1.75 points in Chinese participants, and there was 
no significant difference between the two groups. The 
mean score for the domain of negative emotions was 
6.02 ± 0.89 points in Korean respondents and 6.24 ± 1.70 
points in Chinese respondents, again showing no signifi-
cant difference between the two groups. However, for the 
item “I am anxious about becoming infected with HPV,” 
the Chinese respondents showed a significantly higher 
score (3.04 ± 1.01 points) than their Korean counterparts’ 
score of 2.88± 0.96 points (p = 0.048) (Table 2).

Comparison of intention of HPV vaccination 
between Korean and Chinese students
The total scores for HPV vaccination intention 
ranged from 6 to 30 points, and the mean score 
was 21.24 ± 4.45 points in Korean respondents and 
21.63 ± 4.09 points in Chinese respondents. For the 
item “In the near future, I intend to receive HPV 

Table 2 Attitudes, knowledge, and perceptions about HPV and the HPV vaccine by nationality

N=590. STI, Sexually transmitted infection; HPV, Human papillomavirus

Variables/items Total (n = 590) Korean (n = 273) Chinese (n = 317) Z(p)
Mean ± SD

Positive attitudes toward the HPV vaccine (total) (min–max: 3–15) 10.28 ± 1.84 10.26 ± 1.87 10.29 ± 1.82 − 0.08 (0.935)

 The vaccine would effectively prevent me from getting STI 3.42 ± 0.71 3.45 ± 0.71 3.39 ± 0.71 − 1.21 (0.225)

 The vaccine would effectively prevent me from getting cervical cancer 3.49 ± 0.69 3.53 ± 0.70 3.46 ± 0.68 − 1.47 (0.141)

 I trust the vaccine safety 3.37 ± 0.77 3.27 ± 0.74 3.45 ± 0.79 − 2.92 (0.004)

HPV knowledge (total) (min–max: 0–8) 1.90 ± 1.93 1.92 ± 1.98 1.89 ± 1.89 − 0.02 (0.987)

 HPV has no symptoms 0.23 ± 0.42 0.22 ± 0.41 0.25 ± 0.43 − 0.95 (0.344)

 HPV could disappear without treatment 0.10 ± 0.30 0.12 ± 0.33 0.08 ± 0.27 − 1.83 (0.067)

 Vaccination can prevent HPV infection 0.48 ± 0.50 0.45 ± 0.50 0.50 ± 0.50 − 1.19 (0.236)

 Using a condom can absolutely prevent HPV infection 0.29 ± 0.46 0.32 ± 0.47 0.27 ± 0.45 − 1.08 (0.281)

 HPV only affects women 0.32 ± 0.47 0.34 ± 0.47 0.30 ± 0.46 − 0.89 (0.375)

 HPV is affected by coitus 0.30 ± 0.46 0.33 ± 0.47 0.28 ± 0.45 − 1.25 (0.210)

 Genital warts induce cervical cancer. 0.05 ± 0.22 0.05 ± 0.21 0.06 ± 0.23 − 0.50 (0.619)

 HPV could be completely treated with medication and surgical proce-
dures

0.12 ± 0.32 0.10 ± 0.29 0.14 ± 0.34 − 1.52 (0.128)

Perceptions of HPV

 Subtotal score of seriousness (min–max: 2–10) 7.06 ± 1.43 7.01 ± 1.44 7.11 ± 1.42 − 1.65 (0.100)

  Cervical cancer caused by HPV is a serious health problem 3.55 ± 0.77 3.54 ± 0.76 3.56 ± 0.78 − 1.23 (0.221)

  Genital warts caused by HPV is a serious health problem 3.51 ± 0.76 3.47 ± 0.75 3.55 ± 0.76 − 1.86 (0.063)

 Subtotal score of susceptibility (min–max: 2–10) 5.91 ± 1.70 5.94 ± 1.65 5.89 ± 1.75 − 0.18 (0.856)

  I would be susceptible to getting cervical cancer because of HPVara> 2.99 ± 0.91 3.00 ± 0.86 2.98 ± 0.94 − 0.40 (0.693)

  I would be susceptible to getting genital warts because of HPV 2.92 ± 0.89 2.94 ± 0.85 2.91 ± 0.93 0.00 (0.999)

 Subtotal score of negative emotions (min–max: 2–10) 6.14 ± 1.64 6.02 ± 1.57 6.24 ± 1.70 − 1.75 (0.081)

  I am anxious about getting HPV infection 2.96 ± 0.99 2.88 ± 0.96 3.04 ± 1.01 − 1.98 (0.048)

  It would be shameful to get HPV infection 3.17 ± 0.94 3.14 ± 0.89 3.20 ± 0.98 − 1.32 (0.188)
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vaccination”, Chinese students showed a significantly 
higher intention, with a mean score of ’ 3.41 ± 0.81 
out of 5 points, compared to the score of 3.33 ± 0.83 
points in Korean students (p < 0.001). For the item “If 
my friend receives the vaccination, I intend to receive 
HPV vaccination”, Chinese students also expressed a 
significantly higher intention, with a mean score of ’ 
3.60 ± 0.77 out of 5 points, compared to 3.31 ± 0.87 
points in Korean students (p < 0.001). However, for 
the item “If financial support is available, I intend to 
receive HPV vaccination”, Korean students showed 
a significantly higher intention, with a mean score of 
3.73 ± 0.98 out of 5 points, compared to 3.58 ± 0.85 
points in Chinese students (p = 0.013) (Table 3).

Factors Influencing Intention of HPV Vaccination in Korean 
and Chinese Students
Table  4 summarizes the results of a multiple logistic 
regression analysis of HPV vaccination intention and 
presents predictor variables of general characteristics, 
attitude, knowledge, and subcategories of perceptions. 
For Korean respondents, a positive attitude toward the 
HPV vaccine (adjusted OR [AOR] = 1.49, 95% CI 1.22–
1.83) and high knowledge score (AOR = 1.20, 95% CI 
1.02–1.42) influenced their intention of HPV vaccination.

For Chinese respondents, the significant factors associ-
ated with intention of HPV vaccination were having sex-
ual experience (AOR = 6.95, 95% CI 1.06–45.59), having 
heard of genital warts (AOR = 5.67, 95% CI 2.12–15.19), 
a positive attitude toward HPV vaccine (AOR = 1.51, 
95% CI 1.25–1.83), a high HPV knowledge score (AOR = 
1.30, 95% CI 1.09–1.54), perception of the seriousness of 

Table 3 Intention of HPV vaccination by nationality

N = 590, HPV, Human papillomavirus

Items Total (n = 590) Korean (n = 273) Chinese (n = 317) Z (p) or t (p)
n (%) or mean ± SD

I intend to receive HPV vaccination,

 In the near future 3.37 ± 0.82 3.33 ± 0.83 3.41 ± 0.81 − 4.28 (< 0.001)

 If my parents recommend it 3.73 ± 0.83 3.74 ± 0.84 3.72 ± 0.83 − 1.30 (0.194)

 If a health professional recommends it 3.75 ± 0.87 3.77 ± 0.89 3.73 ± 0.86 − 0.49 (0.625)

 If my sexual partner recommends it 3.49 ± 0.87 3.36 ± 0.91 3.61 ± 0.83 − 0.81 (0.419)

 If my friends receive the vaccination 3.47 ± 0.83 3.31 ± 0.87 3.60 ± 0.77 − 4.05 (< 0.001)

 If financial support is available 3.65 ± 0.91 3.73 ± 0.98 3.58 ± 0.85 − 2.48 (0.013)

Total scores of intention (min–max; 6–30) 21.44 ± 4.27 21.24 ± 4.45 21.63 ± 4.09 − 0.76 (0.446)

Table 4 Factors influencing intention of HPV vaccination by nationality 

N=590. HPV, Human papillomavirus; AOR, Adjusted odds ratio; CI, confidence interval; STI, aexually transmitted infection

*p < 0.05, **p < 0.01, ***p < 0.001

Factor Intention to receive HPV vaccination

Korean students AOR (95%CI) Chinese students 
AOR (95% CI)

Age (ref, < 21 years) 1.00 (0.71–1.42) 0.98 (0.78–1.23)

Religion (ref, no) 1.18 (0.66–2.12) 1.78 (0.47–6.71)

Smoking (ref, no) 0.81 (0.35–1.88) 1.19 (0.25–5.72)

Alcohol consumption (ref, no) 2.93 (0.70–12.22) 0.76 (0.42–1.40)

Sexual experience (ref, no) 2.48 (0.99–6.23) 6.95 (1.06–45.59)*

STI experience (ref, no) 125 (0.00–∞) 0.16 (0.01–2.26)

Have you ever heard about HPV (ref, no) 1.26 (0.62–2.58) 1.30 (0.61–2.74)

Have you ever heard about genital warts (ref, no) 1.41 (0.69–2.91) 5.67 (2.12–15.19)**

Positive attitude toward HPV vaccine 1.49 (1.22–1.83)*** 1.51 (1.25–1.83)***

HPV knowledge 1.20 (1.02–1.42)* 1.30 (1.09–1.54)*

Seriousness of HPV infection 1.18 (0.94–1.48) 1.30 (1.05–1.62)*

Susceptibility of HPV infection 0.99 (0.80–1.23) 0.84 (0.70–1.01)

Negative emotions about HPV infection 1.16 (0.94–1.44) 1.31 (1.09–1.58)*
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HPV infection (AOR = 1.30, 95% CI 1.05–1.62), and neg-
ative emotions about HPV infection (AOR = 1.31, 95% 
CI 1.09–1.58).

Discussion
In this study, both Korean and Chinese female college 
students showed a moderate level of intention to receive 
the HPV vaccine. The HPV vaccine intentions of Span-
ish nursing students increased from 4.14 out of 10 before 
a survey to 6.02 out of 10 post-survey [22], and those of 
female college students in Lebanon increased from 5.24 
out of 10 before a survey to 6.98 out of 10 post-survey 
[23]. The results of these studies are similar to those of 
our study. The results of Korean female college students 
are similar to those of Han et  al. [24] (27.47 out of 35 
points), but they reflect an improvement compared to the 
findings of Kim [19] (25% of respondents) and Lee [17] 
(3.88 out of 7 points). In prior studies of Chinese female 
college students, the proportion of respondents express-
ing that they intended to receive HPV vaccination was 
44% in the study of Gu et al. [25] and 55.2% in the study 
of Lin et al. but Chen et al. [26], who conducted a study 
among women aged 20–35, reported that the percent-
age of respondents with vaccination intention was as 
high as 83.7%, showing that the percentage of respond-
ents reporting vaccination intention varied largely among 
studies. Considering these levels of intention of HPV 
vaccination, it is necessary to make further efforts to 
enhance the intention of HPV vaccination among female 
college students, who are included in the secondary tar-
get population for HPV vaccination in both countries, 
and to ensure that intention to receive the HPV vaccine 
will lead to actual uptake of the HPV vaccine. In addition, 
in the case of China, where these vaccines were recently 
introduced, ongoing research on HPV vaccination needs 
to be conducted among female college students in vari-
ous regions to obtain basic data.

Positive attitudes toward the HPV vaccine and HPV 
knowledge were identified as significant factors influ-
encing intention of HPV vaccination in Korean female 
college students, while sexual experience, awareness of 
genital warts, positive attitudes, HPV knowledge, per-
ceptions of the seriousness of HPV infection, and nega-
tive emotions toward HPV infection were identified 
as significant factors influencing intention of vaccina-
tion among Chinese female college students. Positive 
attitudes and HPV knowledge were common factors 
between both countries. This is consistent with the 
findings of previous studies that a more positive atti-
tude toward the HPV vaccine and a higher level of HPV 
knowledge were associated with a higher level of inten-
tion of HPV vaccination [5, 15, 25, 26]. In this regard, 
it should be noted that the level of HPV knowledge 

among Korean and Chinese female college students was 
very low in this study, with a mean score of less than 2 
out of 8 points and a correct answer rate of less than 
25%. This is a very low level, compared to the correct 
answer rates of 33.5–58.2% reported in previous studies 
[5, 8, 27].

In addition, only 23.1% of female college students in the 
two countries responded that they had heard of HPV, and 
only 17.8% reported that they had heard of genital warts. 
Since improving knowledge and awareness can induce 
changes in attitudes and perceptions, above all, it is nec-
essary to actively implement educational programs that 
provide accurate knowledge in order to increase HPV 
vaccination rates. HPV vaccination campaign programs 
should include a variety of content to meet the needs of 
the target population and should include information 
appropriate for their knowledge levels, and it would be 
an effective strategy to deliver such interventions for col-
lege students through the internet and mass media con-
sidering their patterns of media consumption [5, 10]. 
Healthcare providers play an important role in changing 
knowledge and attitudes about HPV vaccination by par-
ticipating in educational programs, and concrete recom-
mendations from them have a major influence on the 
decision to get vaccinated [28]. In addition, since young 
adults, including college students, are the target popula-
tion, promotional activities in the form of public service 
announcements at the national level should be conducted 
in addition to on-campus activities.

In Chinese female college students, perceptions of the 
seriousness of HPV infection and negative emotions 
toward HPV infection were found to have a significant 
effect on vaccination intention. This result is consistent 
with the results of prior studies that a higher level of per-
ceived severity among health beliefs was correlated with 
a higher level of HPV vaccination intention [9, 29].

In this study, negative emotions regarding HPV 
infection were found to influence the intention to 
receive the HPV vaccine, but previous studies reported 
that emotions related to HPV infection, such as shame, 
anxiety, and depression, did not have an effect on 
intentions to be tested or vaccinated for HPV [19, 22]. 
Thus, further studies are needed to determine the 
effects of negative emotions related to HPV infection, 
as an STI, on the performance of preventive health 
behaviours. In contrast to the findings of previous 
studies [5, 9], the results of the present study indicated 
that perceived susceptibility, which is the perception 
that “I can get cervical cancer or genital warts due to 
HPV”, did not have a significant impact on HPV vac-
cination intention. This result can be attributed to the 
low levels of HPV knowledge and awareness among 
the participants of this study. Perception of seriousness 
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and negative emotions should be taken into considera-
tion when designing interventions that improve HPV 
vaccination intentions.

In Chinese female college students, sexual experi-
ence was significantly related to HPV vaccination 
intention, but prior studies did not show a significant 
association between these variables [5, 9]. Yet, regard-
ing this difference in study findings, there are some 
limitations in explaining the statistical significance 
of the results because the percentage of respondents 
reporting sexual experience among the total partici-
pants was low in both this study and previous stud-
ies. However, in both countries, college students are 
included in the age group with the highest prevalence 
of HPV infection [6, 7]. In addition, it should be noted 
that among the participants of this study, only 4.4% of 
Chinese female college students reported having sex-
ual experience, but 42% of them responded that they 
had experienced an STI. Therefore, to prevent HPV 
infection, there is an imperative need to implement an 
STI prevention program, including HPV vaccination.

This study had some limitations. Firstly, since the 
present study examined variables at a single point in 
time, it should be considered that participants’ char-
acteristics and social environment could have affected 
the results. Secondly, the participants of this study 
were selected by convenience sampling among stu-
dents at a single university in Korea and China, respec-
tively, and the reasons for non-participation were not 
analyzed; therefore, the representativeness of the sam-
ple is limited. Additionally, typical forms of survey 
bias, such as inaccurate recall and social desirability, 
should be taken into account. Recall bias in this study 
is expected to have been minimal because the survey 
did not require participants to recall events from the 
distant past. However, since the study contained items 
on sensitive topics, such as smoking, alcohol drinking, 
sexual experience, and STI experience, social desir-
ability bias may have affected participants’ responses. 
Nonetheless, the use of anonymous questionnaires 
is expected to have minimized this issue. Therefore, 
some caution should be taken in interpreting the study 
results. In particular, since HPV vaccines have been 
recently introduced into China and HPV vaccination 
has not yet been included in China’s national immuni-
zation program, basic data should be gathered by con-
ducting research on vaccination in multiple regions. In 
addition, to effectively prevent cervical cancer in both 
countries, active research is required to identify the 
factors influencing the association between HPV vac-
cination intention and the likelihood of getting vacci-
nated against HPV.

Conclusions
The intention of HPV vaccination was moderate among 
Korean and Chinese female undergraduate students, 
despite these participants being in the age range with 
the highest HPV infection rate. The factors influenc-
ing intent to receive HPV vaccination in Korean stu-
dents were a positive attitude toward a vaccine and a 
high HPV knowledge score. For Chinese students, sexual 
experience, awareness of genital warts, positive attitude 
toward the HPV vaccine, HPV knowledge scores, per-
ceptions of the seriousness of HPV infection, and nega-
tive emotions regarding HPV infection were significant 
factors. This study underscores the need to organize an 
educational program to improve knowledge and aware-
ness about HPV and HPV vaccines. The findings of this 
study facilitate the understanding of cultural differences 
and underscore the need to establish culturally sensitive 
interventions for women’s health promotion for Korean 
and Chinese young women.
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