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INTRODUCTION

Human papillomavirus (HPV) is among the most common 
sexually transmitted infections. Persistent infections with onco-
genic or high-risk types of HPV can result in precancerous lesions 
and cancers, including those of the cervix, vulva, vagina, penis, 
anus, and oropharynx [1-3]. The majority of cervical cancer cases 
are caused by HPV infection, with HPV DNA found in approxi-
mately 95% of malignant cervical lesions [4]. In 2019, cervical 
cancer was the third most common cancer among women aged 
15-34 years in Korea [5]. However, the overall incidence of cervi-
cal cancer has been on a downward trend. It decreased steadily 
until 2001 (annual percent change [APC], -1.0%), followed by a 
significant drop until 2007 (APC, -5.4%; p< 0.05) and a slower 
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decline through 2019 (APC, -2.8%; p< 0.05) [5,6]. 
Fortunately, HPV vaccination can prevent cervical cancer [7]. 

Prophylactic HPV vaccines are highly effective in preventing most 
HPV infections that can lead to pre-invasive and invasive cervical 
cancer [8]. The World Health Organization (WHO) advocates for 
the inclusion of the HPV vaccine in National Immunization Pro-
grams (NIPs), with the primary target population for HPV vacci-
nation being girls aged 9-14 years, prior to becoming sexually ac-
tive [3]. In Korea, quadrivalent and bivalent HPV vaccines were 
approved in 2007 and 2008 [9], respectively, and HPV vaccination 
was incorporated into the NIP in June 2016 for 12-year-old girls, 
following a 2-dose schedule [10]. 

The Korea Disease Control and Prevention Agency recommends 
a 2-dose HPV regimen of the HPV vaccine. In 2016 and 2017, 
61.5% and 72.7% of 12-year-old girls, respectively, received the 
first dose of the HPV vaccine series [11]. By 2019, this figure had 
risen to 83.5% [12], indicating an increasing trend in initiating the 
HPV series. Moreover, the percentage of 12-year-old girls com-
pleting the vaccination series increased from 54.7% for those born 
in 2003 to 79.8% for those born in 2007 [13]. However, when com-
pared to the 95-98% completion rate for the infant vaccination se-
ries included in the NIP (excluding the Japanese encephalitis vac-
cine), the HPV vaccination rate remains low [14]. This discrepancy 
is often attributed to safety concerns as well as a lack of knowledge 
and awareness about HPV vaccination, factors that affect parental 
intent to initiate the HPV vaccine series [15]. 

Given that the national HPV vaccination program is aimed at 
12-year-old girls, the decision to vaccinate is linked to their par-
ents’ perceptions of and attitudes toward the HPV vaccine. There-
fore, parental attitudes towards vaccination should be a primary 
focus for interventions promoting these vaccines.

A previous study was conducted to analyze and compare the 
awareness, attitudes, and parental intentions towards HPV vacci-
nation in Korea in 2007 and 2016 [16]. However, since then, no 
studies have been conducted on changes in parental intentions. 
Therefore, our aim was to identify and compare the characteris-
tics and factors associated with parental intention to vaccinate 
daughters under the age of 12 years in 2016, when HPV vaccina-
tion was incorporated into the Korean NIP, and in 2020.

MATERIALS AND METHODS

Data source and study population
Data were obtained from the Korean National Cancer Screen-

ing Survey (KNCSS) for the years 2016 and 2020. The KNCSS is 
a cross-sectional survey conducted annually by the Korean Na-
tional Cancer Center. It targets cancer-free men and women aged 
40-74 years and 20-74 years, respectively. The survey has been 
ongoing since 2004. Study participants are selected through a 
stratified multistage random sampling process. This process is 
based on resident registration population data, considering geo-
graphic area, age, and gender [17]. Participant recruitment was 
performed by a professional research agency via door-to-door 

contact. Face-to-face interviews were then conducted. At least 3 
contact attempts were made per household, and 1 member was 
selected from each. The sampling methods have been detailed 
further in previous studies [17,18]. Among the KNCSS respond-
ents, men and women aged 30-64 years with a daughter under the 
age of 12 years were included in the final analysis for the present 
study. The number of respondents was 4,500 in 2016 and 4,600 in 
2020. Of these, 3,434 (76.3%) and 3,377 (73.4%) were 30-64 years 
old in 2016 and 2020, respectively. Among the respondents aged 
30-64 years, the final analysis included 2,307 (67.2%) for 2016 and 
1,203 (35.6%) for 2020. The number of participants included in 
the final analysis for 2020 was considerably smaller than for 2016, 
due to fewer respondents indicating that they had a daughter un-
der the age of 12 years.

Measures
All participants were asked to complete a structured question-

naire. This was designed to gather information on socio-demo-
graphic characteristics, intention toward HPV vaccination, and 
awareness of the NIP’s inclusion of HPV vaccination, which is 
provided free of charge.

Intention toward HPV vaccination was measured using a 5-point 
Likert-type scale. The question posed was “Would you be willing 
to vaccinate your daughter against the human papillomavirus 
when she reaches the age of 12 years?” Participants who chose 
“strongly agree” or “agree” were classified as intending to vaccinate 
their daughters. Conversely, those who responded with “strongly 
disagree,” “disagree,” or “neutral” were classified as not intending 
to vaccinate their daughters.

To measure awareness of complimentary HPV vaccination, we 
asked study participants, “Are you aware that the NIP offers free 
HPV vaccination for 12-year-old girls, given that the HPV vaccine 
is most effective before sexual activity begins?” Furthermore, we 
posed the following questions exclusively to women: “Have you 
ever received the HPV vaccine?”, “Have you ever undergone a cer-
vical cancer screening using the Pap test?”, and “If so, when did you 
last undergo the Pap test?” Based on the responses to these ques-
tions, we could identify those who had undergone cervical cancer 
screening in accordance with the recommendations of the Korean 
National Cancer Screening Protocol within the prior 2 years. 

Statistical analysis
Descriptive statistics were employed to summarize participant 

characteristics and intention to vaccinate their daughters, with 
these presented as frequencies and percentages. The changes in 
the parental intention rate (expressed as percentage points [%p]) 
were calculated by subtracting the rate in 2020 from the rate in 
2016 for all participants, as well as for men and women separately. 
The chi-square test was utilized to examine differences in parental 
intention rates between 2016 and 2020. Logistic regression was 
used to investigate the associations between parental intent to 
vaccinate their daughters and factors such as age, education level, 
monthly household income level, area of residence, and other 
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vaccine-related and screening-related factors. Adjusted odds ra-
tios (aORs) and 95% confidence intervals (CIs) were computed. 
All analyses were performed using SAS version 9.4 (SAS Institute 
Inc., Cary, NC, USA). 

Ethics statement
This study received approval from the Institutional Review Board 

of the National Cancer Center in Korea (approval No. NCC2019-
0233). The participants consented to participate in the survey for 
public benefit, and the requirement for written informed consent 
was therefore waived. 

RESULTS

Table 1 presents the socio-demographic, behavioral, and per-
ceptual characteristics of the study participants in 2016 and 2020. 
The distributions of gender and age were comparable in the 2016 
and 2020 surveys. In the 2020 survey, participants demonstrated 
a significantly increased awareness of the free vaccination pro-
gram compared to those in the 2016 survey. Furthermore, they 
reported higher rates of HPV vaccination and cervical cancer 
screening history.

Table 2 compares the parental intent to vaccinate daughters 
against HPV in 2016 and 2020. The proportion of respondents 
willing to vaccinate their daughters rose from 33.4% in 2016 to 
58.9% in 2020, an increase of 25.5%p. Notably, the percentage of 
men with positive intention toward HPV vaccination increased by 
31.5%p, from 28.6% in 2016 to 60.1% in 2020. In contrast, women 
exhibited a smaller increase of 20.9%p, from 37.1% in 2016 to 58.0% 
in 2020. Among men, those aged 50-64 years saw a larger increase 
in vaccination intent, from 22.0% to 57.3% (a 35.3%p increase), 
compared to those 40-49 years old (a 27.3%p increase). Among 
women, those aged 30-39 years experienced the largest increase 
in vaccination intent compared to other age groups, rising from 
41.6% in 2016 to 69.4% in 2020 (a 27.8%p increase). In terms of 
education level, those who had completed university or graduate 
school demonstrated a greater increase in vaccination intent from 
2016 to 2020 among all respondents, men, and women (with in-
creases of 31.8, 36.5, and 28.2%p, respectively), compared to those 
with a lower level of education. The proportion of participants with 
a monthly household income exceeding US$4,500 who were will-
ing to vaccinate their daughters saw a large increase, from 31.2% 
in 2016 to 61.0% in 2020. 

Those who were aware of the national free HPV vaccination 
program were more likely to intend to vaccinate their daughters 
compared to those who were unaware. Moreover, the intention to 
vaccinate among those aware of the free HPV vaccination program 
rose from 43.9% in 2016 to 76.7% in 2020, an increase of 32.8%p. 
This increase was larger than that observed among those who were 
unaware of the program (21.0%p). Additionally, among women, 
those who had received the HPV vaccine were more likely to in-
tend to vaccinate their daughters compared to those who had not 
been vaccinated. The intention to vaccinate among these women 

saw the greatest increase, from 48.8% in 2016 to 94.0% in 2020 
(45.2%p). Furthermore, women who had undergone cervical can-
cer screening were more likely to intend to vaccinate their daugh-
ters compared to those who had not been screened. We noted a 
22.1%p increase in vaccination intention among these women, 
from 40.3% in 2016 to 62.4% in 2020.

Table 3 presents the factors associated with parental intention 
to vaccinate their daughters, as per the 2020 survey. Men were  
1.54 times (95% CI, 1.18 to 2.01) more likely to express an inten-
tion to vaccinate their daughters compared to women. Furthermore, 
respondents aged 30-39 years (aOR, 1.57; 95% CI, 1.02 to 2.40) were 
more likely to report intent to initiate the HPV vaccine series for 
their daughters than those aged 50-64 years. The results also indi-

Table 1. Socio-demographic characteristics of the study partici-
pants (2016 and 2020)

Characteristics
Survey year

p-value
2016 2020

Total 2,307 (100) 1,203 (100)
Gender 0.456

Men 991 (43.0) 501 (41.7)
Women 1,316 (57.0) 702 (58.3)

Age (yr) 0.014
30-39 423 (18.3) 193 (16.1)
40-49 959 (41.6) 561 (46.6)
50-64 925 (40.1) 449 (37.3)

Education level <0.001
High school or lower 1,327 (57.5) 600 (49.9)
University or higher 980 (42.5) 603 (50.1)

Monthly household income (USD) <0.001
<2,990 457 (19.8) 115 (9.6)
3,000-4,490 1,078 (46.7) 457 (38.0)
≥4,500 772 (33.5) 631 (52.4)

Area of residence <0.001
Rural 355 (15.4) 46 (3.8)
Urban 1,175 (50.9) 573 (47.6)
Metropolitan 777 (33.7) 584 (48.6)

Aware of free vaccination program <0.001
No 1,742 (75.5) 834 (69.3)
Yes 565 (24.5) 369 (30.7)

History of HPV vaccination1 0.015
No 1,230 (93.5) 635 (90.5)
Yes 86 (6.5) 67 (9.5)

History of cervical cancer screening  
in line with recommendations1,2

0.004

No 581 (44.2) 263 (37.5)
Yes 735 (55.9) 439 (62.5)

Values are presented as number (%).
USD, US dollar; HPV, human papillomavirus.
1Applicable to women only.
2Refers to cervical cancer screening for women aged ≥20 years within 
the previous 2 years, in accordance with Korean National Cancer Screen-
ing protocols.
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cated that respondents who had completed university or graduate 
school and those who were aware of the free HPV vaccination 
program were 1.37 (95% CI, 1.05 to 1.80) and 3.20 (95% CI, 2.37 
to 4.30) times more likely, respectively, to plan to vaccinate their 
daughters compared to those who had completed only high school 
or a lower level of education and were unaware of the national 
program. Among the women, those who had received the HPV 
vaccine (aOR, 7.35; 95% CI, 2.57 to 21.04) and those who had un-
dergone cervical cancer screening within the prior 2 years (aOR, 
1.44; 95% CI, 1.03 to 2.03) were more likely to intend to vaccinate 
their daughters than participants who had not been vaccinated 
against HPV and those who had not undergone cervical cancer 
screening within that interval.

DISCUSSION

The present study was conducted to compare parental inten-
tions toward HPV vaccination in 2016, when HPV vaccination 
was incorporated into Korea’s NIP, and in 2020. Additionally, we 
analyzed factors associated with the intention to vaccinate daugh-
ters. Utilizing data from the KNCSS, we discovered an upward 
trend in the percentage of parents intending to vaccinate their 
daughters under 12 years old, increasing from 33.4% in 2016 to 
58.9% in 2020. A previous study comparing parental intent to 
vaccinate against HPV in Korea found a decrease in parental will-
ingness to vaccinate their daughters, from 77.0% in 2007 to 69.5% 
in 2016 [16]. These percentages are much higher than those ob-
tained in the current study. The discrepancy in the 2016 results 

Table 3. Factors associated with high parental intention to vaccinate compared to low intention (2020)

Variables Overall1 Men2 Women3

Gender
Men 1.54 (1.18, 2.01) - -
Women 1.00 (reference) - -

Age group (yr)
30-39 1.57 (1.02, 2.40) - 1.90 (1.18, 3.06)
40-49 1.14 (0.86, 1.50) 0.99 (0.66, 1.50) 1.40 (0.94, 2.08)
50-64 1.00 (reference) 1.00 (reference) 1.00 (reference) 

Education level
High school or lower 1.00 (reference) 1.00 (reference) 1.00 (reference) 
University or higher 1.37 (1.05, 1.80) 1.53 (1.01, 2.32) 1.24 (0.86, 1.79)

Monthly household income (USD)
<2,990 1.00 (reference) 1.00 (reference) 1.00 (reference)
3,000-4,490 0.97 (0.63, 1.50) 0.84 (0.41, 1.72) 1.07 (0.60, 1.92)
≥4,500 1.00 (0.64, 1.54) 1.07 (0.52, 2.20) 0.89 (0.50, 1.60)

Area of residence
Rural 1.00 (reference) 1.00 (reference) 1.00 (reference)
Urban 1.37 (0.73, 2.58) 2.35 (0.79, 6.94) 0.95 (0.42, 2.14)
Metropolitan 0.84 (0.45, 1.58) 1.34 (0.45, 3.95) 0.61 (0.27, 1.38)

Aware of free vaccination program
No 1.00 (reference) 1.00 (reference) 1.00 (reference)
Yes 3.20 (2.37, 4.30) 2.82 (1.59, 4.99) 2.49 (1.73, 3.60)

History of HPV vaccination4

No - - 1.00 (reference)
Yes - - 7.35 (2.57, 21.04)

History of cervical cancer screening in line with recommendations4,5

No - - 1.00 (reference)
Yes - - 1.44 (1.03, 2.03)

Values are presented as adjusted odds ratio (95% confidence interval).
HPV, human papillomavirus.
1Adjusted for age, education level, monthly household income, area of residence, awareness of free vaccination program, history of HPV vaccina-
tion, and history of cervical cancer screening in line with recommendations for both men and women.
2Adjusted for age, education level, monthly household income, area of residence, and awareness of free vaccination program for men.
3Adjusted for age, education level, monthly household income, area of residence, awareness of free vaccination program, history of HPV vaccina-
tion, and history of cervical cancer screening in line with recommendations for women.
4Applicable to women only.
5Refers to cervical cancer screening for women aged ≥20 years within the previous 2 years, in accordance with Korean National Cancer Screening 
protocols.
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may be partially attributed to differences in the study question-
naires. Specifically, a previous study by Oh et al. [16] asked partic-
ipants about the perceived benefits of HPV vaccination, based on 
the health belief model. Questions about perceived benefits in-
cluded respondents’ willingness to vaccinate their daughters against 
HPV if the vaccine could prevent HPV infection. Moreover, Oh 
et al. [16] did not restrict their study participants to parents of 
12-year-olds. In contrast, our study specifically asked parents of 
daughters under 12 years about their “actual intentions to vacci-
nate their daughters against HPV.” These differences limit the di-
rect comparison and interpretation of the results of these studies.

Previous research conducted in the United States has indicated 
an improvement in parental intent and knowledge regarding vac-
cination over time. The National Immunization Survey-Teen (NIS-
Teen) 2010-2015 revealed a significant decrease in the percentage 
of parents of unvaccinated girls who were “not at all likely” to vac-
cinate their teens, dropping from 41.5% to 31.2% (p< 0.001). Con-
versely, it indicated an increase in those who were “somewhat likely” 
to vaccinate, rising from 16.3% to 22.0% (p< 0.001) [19]. However, 
the actual vaccination rate remained low. According to the NIS-
Teen survey, 37.1% of children aged 13-17 years remained unvac-
cinated. Alarmingly, among the parents of these unvaccinated ad-
olescents, 58.0% had no intention of vaccinating their children 
[15]. The US Centers for Disease Control and Prevention (CDC) 
recommends that children aged 11 years to 12 years receive 2 dos-
es of the HPV vaccine [20]. Furthermore, 5 jurisdictions have im-
plemented HPV vaccination mandates for school attendance [21]. 
The CDC lists the cost of the HPV vaccine as US$208.5 per dose. 
However, most health insurance plans cover this cost, and those 
who are uninsured, underinsured, Medicaid-eligible, American 
Indian, or Alaska Native can access the HPV vaccine at a lower 
cost or for free through the Vaccines for Children program [20]. 
Despite the implementation of HPV vaccination systems in sev-
eral states, a national HPV vaccination program that covers all 
children in the United States does not exist. This lack of a unified 
program contributes to the suboptimal HPV vaccination rate. 

In Korea, the HPV vaccine was introduced into the NIP in 2016, 
and since then, it has been freely provided to girls aged 12 years 
and older [10]. Despite this, the completion rate for the vaccina-
tion series remains unsatisfactory. The proportion of individuals 
who received the initial dose of the HPV vaccine series rose from 
61.5% in 2016 to 83.0% in 2022. However, only 60% to 70% of 
these individuals completed the entire HPV vaccine series [11,22, 
23]. One potential reason for this situation could be the spread of 
misinformation about the HPV vaccine in the media, which has 
sparked concerns about its safety and potential side effects. For 
instance, in Japan, unverified reports of adverse events related to 
the vaccine and negative information in the media led to a sharp 
drop in the HPV vaccination rate [24,25]. This incident also caused 
hesitation among the unvaccinated population in Korea, deterring 
some from receiving the vaccine [26,27]. These safety concerns, 
fueled by misinformation, may result in a decrease in parental 
willingness to vaccinate their children, ultimately hindering an 

increase in the HPV vaccination rate.
The findings of this study highlight the factors linked to paren-

tal intention to vaccinate their daughters in 2020. We observed 
that parents with a strong intention to vaccinate their daughters 
were more likely to be younger, more educated, and aware of the 
free vaccination program, as well as to have a history of HPV vac-
cination and cervical cancer screening within the prior 2 years, 
relative to those who did not plan to vaccinate their daughters. 
These findings align with those of previous studies [16]. Interest-
ingly, this study revealed that men were more likely to intend to 
vaccinate their children than women. In 2016, women demon-
strated higher intention to vaccinate their daughters compared to 
men. However, by 2020, men reported a greater rate of intention 
to vaccinate. From 2016 to 2020, the proportion of men with a 
positive attitude towards HPV vaccination rose by 31.5%p, while 
women showed a comparatively smaller increase of 20.9%p. Re-
grettably, this study did not identify the reason for such a diver-
gent rate of increase. Further research is required to explore this 
issue.

In comparing factors associated with parental intent to vacci-
nate against HPV in various countries, it was found that in the 
United States, parental knowledge of the HPV vaccine and mater-
nal experience with Pap tests (for cervical cancer screening) were 
positively associated with intent to initiate and complete the HPV 
vaccine series [28]. In contrast to Korea, Norway, which has a 
coverage rate exceeding 90% for all childhood vaccines except the 
HPV vaccine, displayed positive associations between maternal 
income and knowledge of HPV with parental intent to vaccinate 
their daughters. Interestingly, a higher level of maternal education 
was negatively associated with parental intention to vaccinate [29]. 
The study found it challenging to explain this negative association 
between maternal education level and parental intent. Unlike in 
Norway, in Korea, maternal income was not identified as a key 
factor influencing parental vaccination intent. Across both Korea 
and other countries, parental knowledge of HPV vaccination and 
previous experience with cervical cancer screening were common 
factors that positively influenced parental intent to vaccinate their 
children. 

The current study indicates that educating parents about HPV 
vaccination and cervical cancer prevention is important in increas-
ing parental intent and the HPV vaccination rate. When parents 
consult doctors for screenings, they should be informed about the 
importance and effectiveness of HPV vaccination in preventing 
cervical cancer in their children. Moreover, our results suggest 
that awareness of the government’s free vaccination program was 
a significant factor influencing parental intention. This suggests 
that broadening the eligibility criteria for free HPV vaccination or 
actively advertising the availability of free HPV vaccines could 
significantly increase vaccination intention.

In March 2022, the government broadened the target demo-
graphic for the HPV vaccination from girls aged 12 years to in-
clude those aged 12-17 years, as well as girls aged 18-26 years from 
low-income households [22]. This expansion will undoubtedly 
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enable more individuals to receive the HPV vaccine. However, 
the majority of people remain uninformed about this policy change 
due to a lack of broad promotion. In 2018, the WHO unveiled a 
global strategy for the elimination of cervical cancer. The strategy 
includes the following targets: 90% of girls should be fully vacci-
nated with the HPV vaccine by the age of 15 years, 70% of women 
should be screened using a high-performance test by the age of 
35 years and again by the age of 45 years, 90% of women with pre-
cancer should be treated, and 90% of women with invasive cancer 
should be managed. The WHO advises each country to achieve 
these 90-70-90 targets by 2030 in order to eradicate cervical can-
cer within the next century [30]. To align with the global objective 
of the WHO, the rate of HPV vaccination must be accelerated. 
Furthermore, it is crucial to educate parents about the prevention 
of cervical cancer, underscoring the pivotal role of the government 
in this endeavor. 

This study sought to analyze and compare the intentions of 
parents to vaccinate their daughters, examining adults within the 
general population aged 30-64 years. We utilized nationwide data, 
employing stratified multistage random sampling based on resi-
dent registration population data. These data were categorized by 
geographic area, age, and gender, ensuring that the study’s data 
accurately represented the general population. Nevertheless, our 
study had several limitations. First, the data concerning demo-
graphic characteristics, as well as answers to survey questions 
about the history of HPV vaccination and cervical cancer screen-
ing, were self-reported. This could potentially introduce recall 
bias, as participants may not accurately remember their experi-
ences or status. Second, the survey questions posed to parents 
with daughters in 2016 and 2020 were not identical. In 2016, par-
ents were asked, “Are you willing to have your daughter vaccinat-
ed against the human papillomavirus through the NIP when she 
turns 12 years old in the future?” However, in 2020, the initial 
question was, “Do you have a daughter under the age of 12?” If 
the response was affirmative, the intention to vaccinate was then 
assessed. Consequently, in the 2016 survey, it is possible that par-
ents with daughters over the age of 12 years or parents without 
daughters answered the question, while in the 2020 survey, only 
parents with daughters under 12 years old could respond. In fact, 
considering the distribution of participants in the final analysis, 
the percentage of respondents aged 50-64 years in 2016 was 40.1%, 
which was slightly higher than in 2020 (37.3%). This suggests the 
possibility that parents of children aged 12 years or older were in-
cluded in 2016. Third, we analyzed intentions toward HPV vacci-
nation, which may not necessarily translate into actual behavior. 
Based on our data, we were unable to determine how many par-
ticipants actually vaccinated their daughters when they reached 
the age of 12 years. Therefore, additional research is needed to de-
termine whether parental intent correlates with actual vaccination 
rates. Finally, the intention to vaccinate is influenced by the per-
ceived susceptibility and severity of the disease. However, these 
factors were not considered in the current study. It was challeng-
ing to measure the likelihood of HPV infection (susceptibility) 

and the severity of the disease in girls under 12 years old. Incor-
porating a broader theoretical framework and investigating these 
factors could provide a more comprehensive understanding. Fu-
ture research should examine these factors and discuss their rele-
vance.

In conclusion, despite the increase in parental intent and vacci-
nation rates since the inclusion of the HPV vaccine in the NIP, the 
proportion remains low relative to other government-provided 
vaccines. To elevate the HPV vaccination rate, it is crucial to un-
derstand parental intent to initiate and complete the HPV vacci-
nation series. Furthermore, robust recommendations, promotions, 
and education targeting both parents and the younger generation 
are essential to ultimately reduce the burden of cervical cancer.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this 
study.

FUNDING

This research was supported by a Grant-in-Aid for Cancer Re-
search and Control from the National Cancer Center of Korea 
(#2210772).

ACKNOWLEDGEMENTS

None. 

AUTHOR CONTRIBUTIONS

Conceptualization: Choi KS, Ha Y, Lee K, Park B, Suh M, Jun 
JK. Data curation: Ha Y, Choi KS. Formal analysis: Ha Y, Choi KS. 
Funding acquisition: Choi KS. Methodology: Ha Y, Choi KS. Pro-
ject administration: Choi KS. Writing-original draft: Ha Y, Choi 
KS. Writing-review and editing: Choi KS, Ha Y, Lee K, Park B, 
Suh M, Jun JK.

ORCID

Yejin Ha: https://orcid.org/0000-0002-2300-9361; Kyeongmin 
Lee: https://orcid.org/0000-0002-2629-6669; Bomi Park: https:// 
orcid.org/0000-0001-5834-9975; Mina Suh: https://orcid.org/0000-
0001-8101-7493; Jae Kwan Jun: https://orcid.org/0000-0003-1647-
0675; Kui Son Choi: https://orcid.org/0000-0001-5336-3874

REFERENCES

1. de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide bur-
den of cancer attributable to HPV by site, country and HPV type. 
Int J Cancer 2017;141:664-670. 

2. Markowitz LE, Schiller JT. Human papillomavirus vaccines. J In-
fect Dis 2021;224(12 Suppl 2):S367-S378.

https://orcid.org/0000-0002-2300-9361
https://orcid.org/0000-0002-2629-6669
https://orcid.org/0000-0001-5834-9975
https://orcid.org/0000-0001-5834-9975
https://orcid.org/0000-0001-8101-7493
https://orcid.org/0000-0001-8101-7493
https://orcid.org/0000-0003-1647-0675
https://orcid.org/0000-0003-1647-0675
https://orcid.org/0000-0001-5336-3874


Epidemiol Health 2023;45:e2023076

  |    www.e-epih.org  8

3. World Health Organization. Human papillomavirus vaccines: 
WHO position paper, May 2017–recommendations. Vaccine 
2017;35:5753-5755. 

4. Small W Jr, Bacon MA, Bajaj A, Chuang LT, Fisher BJ, Harken-
rider MM, et al. Cervical cancer: a global health crisis. Cancer 
2017;123:2404-2412. 

5. Kang MJ, Won YJ, Lee JJ, Jung KW, Kim HJ, Kong HJ, et al. Can-
cer statistics in Korea: incidence, mortality, survival, and preva-
lence in 2019. Cancer Res Treat 2022;54:330-344. 

6. Hong S, Won YJ, Lee JJ, Jung KW, Kong HJ, Im JS, et al. Cancer 
statistics in Korea: incidence, mortality, survival, and prevalence 
in 2018. Cancer Res Treat 2021;53:301-315. 

7. Villa A, Patton LL, Giuliano AR, Estrich CG, Pahlke SC, O’Brien 
KK, et al. Summary of the evidence on the safety, efficacy, and ef-
fectiveness of human papillomavirus vaccines: umbrella review 
of systematic reviews. J Am Dent Assoc 2020;151:245-254.

8. Athanasiou A, Bowden S, Paraskevaidi M, Fotopoulou C, Martin-
Hirsch P, Paraskevaidis E, et al. HPV vaccination and cancer pre-
vention. Best Pract Res Clin Obstet Gynaecol 2020;65:109-124.

9. Kim YT, Serrano B, Lee JK, Lee H, Lee SW, Freeman C, et al. 
Burden of human papillomavirus (HPV)-related disease and po-
tential impact of HPV vaccines in the Republic of Korea. Papillo-
mavirus Res 2019;7:26-42. 

10. Ouh YT, Lee JK. Proposal for cervical cancer screening in the era 
of HPV vaccination. Obstet Gynecol Sci 2018;61:298-308. 

11. Ministry of Health and Welfare. Girls born between 2006 and 
2007 should not forget to get vaccinated against human papillo-
mavirus (HPV) infection during the summer vacation. Sejong: 
Ministry of Health and Welfare; 2019 (Korean).

12. Choi JY, Kim M, Kwon BS, Jeong SJ, Suh DH, Kim K, et al. Human 
papillomavirus vaccine uptake in South Korea. Clin Exp Obst 
Gynecol 2022;49:22.

13. National Evidence-based Healthcare Collaborating Agency. Cost-
effectiveness analysis for expanding national immunization pro-
gram against HPV. Cheongju: Korea Disease Control and Pre-
vention Agency; 2023 (Korean).

14. Korea Disease Control and Prevention Agency. National immu-
nization coverage in 2021 [cited 2022 Dec 22]. Available from: 
https://nip.kdca.go.kr/irhp/infm/goNatnVcntStatView.do (Kore-
an).

15. Sonawane K, Zhu Y, Montealegre JR, Lairson DR, Bauer C, Mc-
Gee LU, et al. Parental intent to initiate and complete the human 
papillomavirus vaccine series in the USA: a nationwide, cross-
sectional survey. Lancet Public Health 2020;5:e484-e492. 

16. Oh JK, Jeong BY, Yun EH, Lim MK. Awareness of and attitudes 
toward human papillomavirus vaccination among adults in Korea: 
9-year changes in nationwide surveys. Cancer Res Treat 2018;50: 
436-444. 

17. Suh M, Choi KS, Lee YY, Park B, Jun JK. Cancer screening in 

Korea, 2012: results from the Korean National Cancer Screening 
Survey. Asian Pac J Cancer Prev 2013;14:6459-6463. 

18. Hong S, Lee YY, Lee J, Kim Y, Choi KS, Jun JK, et al. Trends in 
cancer screening rates among Korean men and women: results of 
the Korean national cancer screening survey, 2004-2018. Cancer 
Res Treat 2021;53:330-338. 

19. Hanson KE, Koch B, Bonner K, McRee AL, Basta NE. National 
trends in parental human papillomavirus vaccination intentions 
and reasons for hesitancy, 2010-2015. Clin Infect Dis 2018;67: 
1018-1026. 

20. Centers for Disease Control and Prevention. Human papilloma-
virus (HPV) vaccination: what everyone should know [cited 
2022 Dec 28]. Available from: https://www.cdc.gov/vaccines/
vpd/hpv/public/index.html.

21. Sitler CA, Weir LF, Keyser EA, Casablanca Y, Hope E. Mandatory 
HPV vaccination; opportunity to save lives, improve readiness 
and cut costs. Mil Med 2021;186:305-308. 

22. Korea Disease Control and Prevention Agency. National immu-
nization program (HPV) [cited 2022 Dec 22]. Available from: 
https://nip.kdca.go.kr/irhp/infm/goVcntInfo.do?menuLv = 1& 
menuCd= 132 (Korean).

23. Choi HY, Kang SW, Kim KM, Kim SH, Kim SW, Kim YH, et al. 
Partial amendment to the Act on the Prevention and Manage-
ment of Infectious Diseases [cited 2022 Dec 23]. Available from: 
https://www.lawmaking.go.kr/mob/nsmLmSts/out/2105128/de-
tailR (Korean).

24. Hanley SJ, Yoshioka E, Ito Y, Kishi R. HPV vaccination crisis in 
Japan. Lancet 2015;385:2571. 

25. Sonawane K, Zhu Y, Lin YY, Damgacioglu H, Lin Y, Montealegre 
JR, et al. HPV vaccine recommendations and parental intent. 
Pediatrics 2021;147:e2020026286. 

26. Seong D, Kim YH. Factors influencing the human papillomavirus 
(HPV) vaccination of females in their twenties in some Busan ar-
eas. J Korea Acad Ind Coop Soc 2014;15:4212-4219 (Korean).

27. Park B, Choi EJ, Park B, Han H, Cho SJ, Choi HJ, et al. Factors 
influencing vaccination in Korea: findings from focus group in-
terviews. J Prev Med Public Health 2018;51:173-180.

28. Rodriguez SA, Mullen PD, Lopez DM, Savas LS, Fernández ME. 
Factors associated with adolescent HPV vaccination in the U.S.: a 
systematic review of reviews and multilevel framework to inform 
intervention development. Prev Med 2020;131:105968. 

29. Feiring B, Laake I, Molden T, Cappelen I, Håberg SE, Magnus P, 
et al. Do parental education and income matter? A nationwide 
register-based study on HPV vaccine uptake in the school-based 
immunisation programme in Norway. BMJ Open 2015;5:e006422.

30. World Health Organization. Global strategy to accelerate the elim-
ination of cervical cancer as a public health problem; 2020 [cited 
2023 Jan 2]. Available from: https://apps.who.int/iris/handle/ 
10665/336583.

https://nip.kdca.go.kr/irhp/infm/goNatnVcntStatView.do
https://www.cdc.gov/vaccines/vpd/hpv/public/index.html
https://www.cdc.gov/vaccines/vpd/hpv/public/index.html
https://nip.kdca.go.kr/irhp/infm/goVcntInfo.do?menuLv=1&menuCd=132
https://nip.kdca.go.kr/irhp/infm/goVcntInfo.do?menuLv=1&menuCd=132
https://www.lawmaking.go.kr/mob/nsmLmSts/out/2105128/detailR
https://www.lawmaking.go.kr/mob/nsmLmSts/out/2105128/detailR
https://apps.who.int/iris/handle/10665/336583
https://apps.who.int/iris/handle/10665/336583

