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The aim of this study, carried out before the beginning of human papillomavirus (HPV)
vaccinations as a National Immunization Program (NIP) in Korea in 2016, is to assess the
ranges of perceptions and personal experience and their influences on attitudes regarding
HPV vaccinations of children, among mothers of adolescent (9-14 years of age) daughters
in Korea. From November 2015 to February 2016, we distributed a written questionnaire
to mothers who had daughters aged 9-14 years. The questionnaire consisted of several
questions, related to knowledge of HPV, personal experiences of HPV vaccination, and
attitudes toward HPV vaccinations of their adolescent daughters. Of the 260 questionnaires
distributed, 140 participants returned answered ones. And although only 51% of
participants were aware that cervical cancer is highly related with HPV infection, 70% said
they were willing to vaccinate their daughters, showing that awareness does not coincide
with intention to vaccinate. Among the participants showing negative attitudes, 50%
were concerned about the vaccination side effects. The more the participants' pre-
knowledge about HPV infection, and about the relationship of HPV to cervical cancer, the
more positive their attitudes (P = 0.002, P < 0.001). Our study showed that, as the level
of education rose, the proportion of mothers with negative attitudes toward vaccinating
their adolescent daughters rose as well. Thus, the provision of correct education by health
care providers and accurate information through active advertising may play an important

role in increasing the vaccination rate among adolescent girls in Korea.
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INTRODUCTION

It is estimated that cervical cancer accounted for 3,100 (2.2%) of
all new cancers and 761 (2.6%) of all cancer deaths among Ko-
rean women in 2015 (1,2). Human papillomavirus (HPV) infec-
tion is the main cause of cervical cancer, and infection typically
occurs through sexual behavior (3,4). In 2006, a 3-dose HPV
vaccine was introduced for primary prevention of cervical can-
cer. This HPV vaccine has demonstrated nearly 100% efficacy
when administered prior to HPV exposure. The Centers for Dis-
ease Control and Prevention (CDC) and their partners recom-
mend HPV vaccinations for both girls and boys at ages 11 or 12,
and encourage clinicians to strongly recommend HPV vaccina-
tion for preteens and teens. Today quadrivalent and bivalent
clinically approved HPV vaccines are used worldwide, and in
2014 the World Health Organization (WHO) recommended
2-dose schedules for two types of HPV vaccines at ages 9-14. As
of August 2014, 58 countries had introduced HPV vaccines in
their National Immunization Programs (NIP) (5). HPV vaccine
uptake and completion rates have been suboptimal in many
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countries. In 2013, 57% of American females aged 13-17 had
received at least one dose of HPV vaccine, but only 38% had
completed the HPV vaccine series as recommended (6). One
reason for the low uptake and completion rates in the U.S. is a
lack of knowledge about HPV and the HPV vaccine among moth-
ers of children in the eligible age range (7-9). McRee and Reiter
stated in particular that adolescents aged 11-14 years contrib-
ute less to the decision-making process concerning their vacci-
nations than do their parents, with the parents making the de-
cisions on whether their children should be vaccinated (10-17).
For the successful general implementation of HPV vaccines
targeting populations of children and adolescents, the vaccines’
acceptability to mothers plays an important role.

The Korean government has planned introduction of 2-dose
HPV vaccines to girls as a NIP in 2016. The aim of this study, car-
ried out before the beginning of HPV vaccinations in the Kore-
an NIP, was to assess the ranges of perceptions and personal
experiences among mothers with adolescent daughters (9-14
years) in Korea before the NIP began, and their influences on
attitudes regarding HPV vaccinations of children.
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MATERIALS AND METHODS

Sample and setting

From November 2015 to February 2016, we distributed a writ-
ten questionnaire to 260 mothers who had daughters aged 9-14
in one elementary school and two middle schools in Seoul, Ko-
rea. The questionnaire consisted of several questions related to
knowledge of HPV, personal experiences regarding HPV vacci-
nations, and attitude toward HPV vaccinations of the partici-
pants’ adolescent daughters. Among the returned questionnaires
we excluded the following cases: 1) if the mothers’ daughters
were already vaccinated; 2) if there were obvious errors or ques-
tions left blank in the questionnaires. Ultimately, we included
140 mothers’ questionnaires in this study.

Instruments and data collection

After careful inspection of the related literature, a data collection
form was created to contain questions concerning parents’ so-
ciodemographic characteristics, including their ages, highest
levels of education completed, employment statuses and the
ages and genders of their children, as well as their opinions about
HPV vaccination and attitudes toward vaccination of their dau-
ghters and the reasons for them.

Statistical analysis

Data analysis was conducted via SPSS (IBM Corp., Armonk, NY,
USA). We used Fisher’s exact test, the y* test, and multiple logis-
tic regression for statistical analysis, where a P value of less of
0.05 was considered to be statistically significant.

Table 1. Sociodemographic characteristics of mothers (n = 140)

Characteristics No. of response (%)
Age, yr

30-39 67 (48)

40-49 62 (44)

50— 12 (8)
Highest level of education achieved

High school and below 53 (38)

College or university 76 (54)

Graduate school or higher 12 (8)
Employment status

Working 77 (55)

Not working 56 (40)

Retired 7(5)
Experience with genital warts

Yes 2(2)

No 137 (98)
Family history of cervical cancer

Yes 17 (12)

No 123 (88)
Vaccination of mothers herself

Yes 26 (19)

No 114 (81)

Ethics statement

This study was approved by the Institutional Review Board at
Kangnam Sacred Heart Hospital of Hallym University (IRB File
No. 2016-05-67), and conducted in accordance with the princi-
ples expressed in the Declaration of Helsinki. The board exempt-
ed informed consent due to retrospective study.

RESULTS

Sociodemographic characteristics and knowledge about
HPV of mothers

Of the 140 mothers considered, 53 (38%) had final education
levels of high school, 76 (54%) were university graduates, and
12 (8%) had graduate degrees. The optional occupation statuses
were currently working, unemployed, and retired-accounted
for by 77 (55%), 56 (40%), and 7 (5%) mothers respectively. Only
two participants had histories of past HPV infections, while 17
(12%) had family histories of cervical cancer (Table 1). Concern-
ing the degrees of mothers’ knowledge of HPV, and of the asso-
ciations between HPV infection, vaccinations, and cervical can-
cer, 66 (47%) replied that they were aware of HPV infections, 67
(48%) that they already knew about HPV vaccinations, and 72
(51%) that they were aware of HPV being a direct cause of cervi-
cal cancer (Table 2).

Mothers’ opinions about vaccinating their daughters and
reasons

Regarding mothers’ will to vaccinate their adolescent daugh-
ters, 99 (70%) responded positively, with 49 mothers indicating
strong wills and 50 mothers’ considerable wills. The other 41
(30%) mothers responded negatively, with 15 of them strongly
opposed and 26 having unfavorable opinions (Table 3). We also
analyzed the reasons for these opinions. Among the 99 mothers

Table 2. Mothers’ pre-knowledge about HPV and HPV vaccine (n = 140)

Knowledge No. of response (%)
Knowledge about HPV infection

Yes 66 (47)

No 74 (53)
Knowledge about HPV vaccine

Yes 67 (48)

No 73 (52)
Knowledge of HPV relationship to cervical cancer

Yes 72 (51)

No 68 (49)

HPV = human papillomavirus.

Table 3. Opinions of parents concerning vaccinations of their children

Willing to vaccinate daughters No. of response (%)

Yes Strongly 49 (35)
Slightly 50 (35)
No Slightly 26 (19)
Strongly 15 (11)
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Table 4. Reasons for parents’ willingness or unwillingness to vaccinate their daughters

Table 6. Factors influencing attitudes toward vaccination

Reasons No. of response (%)

Reasons for willingness to vaccinate daughters (n = 99)
Protection against cervical cancer 8
Recommendation by physician 1
Being in age group for vaccination
Being in at-risk group

Reasons for unwillingness to vaccinate daughters (n = 41)
Possible side effects 2
Low awareness of HPV 1
Not being in at risk group
Expense

HPV = human papillomavirus.

Table 5. Factors influencing attitudes toward vaccination

Vaccination attitude

Factors

Positive (%) Negative (%) Logistic
(n=199 (n=41) test

Age, yr P=0.046
Thirties 24 (24) 4(10) 1.00
Forties 55 (56) 22 (54)  1.91(0.80-4.54)
Over fifties 20 (20) 15(36)  2.29 (0.83-6.36)

Highest level of education achieved P=10.035
High school and below 44 (44) 922 1.00
College or university 49 (49) 27 (66)  2.53 (1.26-5.12)
Graduate school or higher 6 (6) 5(12)  3.68(1.03-13.10)

who responded positively, the reasons included gaining protec-
tion against cervical cancer (83 responses, 84%), physicians’
recommendations (13, 13%), their daughters having reached
the indicated age (2, 2%), and concerns about their daughters
being high-risk subjects (1, 1%). Of the 41 mothers who answer-
ed negatively, the reasons included concerns about possible
side effects (20, 49%), poor awareness regarding HPV (18, 44%),
and consideration of their daughters as being in the low-risk
population (3, 7%) (Table 4).

Factors influencing willingness for vaccination

Among the participants with positive attitudes toward vaccinat-
ing their daughters, particularly high proportions were shown
by those with family histories of cervical cancer (14/17, 82%)
and who had already received vaccinations themselves (26/26,
100%). None of the participants with negative perceptions about
the vaccine had been vaccinated themselves (0/41, 0%). All mo-
thers who had experienced vaccinations themselves had posi-
tive rather than negative attitudes (P < 0.001). The higher the
participants’ levels of education, the more negative their atti-
tudes (P = 0.035). The more the participants had pre-knowl-
edge about HPV infection, and about the relationship of HPV to
cervical cancer, the more they showed positive attitudes (P =

0.002, P < 0.001). Knowledge regarding HPV infection and re-
garding its association with cervical cancer were also signifi-
cantly greater in mothers with positive attitudes (P = 0.003 and
P < 0.001, respectively) (Tables 5 and 6).
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Vaccination attitude

Factors Positive (%) Negative (%) p, - o
=99 (=41

Family history of cervical cancer 14 (14) 3(7) 0.261

Knowledge about HPV infection 55 (56) 11 (27) 0.003

Knowledge of HPV relationship to cervical cancer ~ 65 (66) 7017  <0.001

Vaccination experience of mother herself 26 (26) 0(0) < 0.001

HPV = human papillomavirus.

DISCUSSION

Recent studies have demonstrated that, although parents sup-
port HPV vaccinations for their daughters, the rates of vaccina-
tion vary across populations with different sociocultural levels
and knowledge of HPV (18-20). In one review, Seven et al. (18)
in Turkey reported that only 26.9% of mothers knew about HPV
infections, and only 24.5% about HPV vaccines. Ezenwa et al.
(19) in Nigeria also reported the majority of respondents to have
no awareness of HPV or HPV vaccines; only 27.9% of mothers
had heard of HPV, and only 21% knew of relationship between
cervical cancer and HPV. Yu et al. (20) in China also reported
that a mere 19% of mothers had heard of HPV before the inves-
tigation, and that there was no significant difference in HPV
awareness based on the mothers’ age group, education level or
employment status. Considering these reviews, the knowledge
of mothers in Korea concerning HPV is not low, although it was
found to be below 60%. Knowledge about HPV infection, HPV
vaccination, and cervical cancer also did not differ depending
upon the mothers’ ages, final education levels or current occu-
pational statuses.

Seven et al. (18) in Turkey reported that only 14.4% of the mo-
thers surveyed wanted their daughters to be vaccinated. Ezen-
wa et al. (19) in Nigeria meanwhile reported that 30.3% of moth-
ers were unworried about vaccinating their daughters against
HPV. In contrast, in a study conducted in Indonesia, 96% of par-
ents wished to vaccinate their daughters against HPV (21). In
Denmark, where the HPV vaccine is included in the NIP, Mor-
tensen (22) reported that 84% of parents with daughters aged
12-15 had had them vaccinated, and that 80% of the remaining
parents wished to do so in due time. In our study, 70% of moth-
ers said they would vaccinate her daughters with HPV vaccines,
while 30% had concerns that made them hesitate about doing
so (Table 4).

The most common reasons for mothers’ negative attitudes
toward vaccinating their adolescent daughters differ across dif-
ferent countries. In Nigeria, for example, the most common rea-
son (51.5%) was mothers not knowing where or how to access
the vaccine (19), while in China it was mothers believing their
daughter too young to be at risk of cervical cancer (31%) (20),
and in Turkey it was low awareness concerning HPV (67.2%)
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(18). Our data showed the most common reasons for negative
attitudes in Korea to be concerned about possible side effects
(49%), followed by low awareness about HPV (44%).

Our data showed other factors influencing the willingness to
have vaccinations to include age and level of education, where
increased age and higher final education status were associated
with hesitant attitudes. Also, mothers’ extensive knowledge re-
garding HPV infections, HPV vaccinations, and cervical cancer
had positive influences. This may therefore imply that accurate
knowledge of HPV and cervical cancer may be an important
factor, regardless of the mother’s final education level. This is
presumably a consequence of the particularly developed Inter-
net and generalized access to enormous information in Korea.
It might also be the reason for the lower will to vaccinate as the
mother’s age increases, due to reduced exposure to the Internet
and information. The study in Nigeria indicates that women with
higher educational qualifications had higher awareness of HPV
vaccines than those who were less educated, whereas other fac-
tors such as the mothers’ ages or religions did not influence their
attitudes or degrees of knowledge (19). In the study in Turkey,
although parents’ willingness to vaccinate their daughters in-
creased if it was to be paid for by the Ministry of Health, very few
parents who did not want to vaccinate their daughters cited ex-
pense as a reason. This result suggests that parents’ decisions
are highly influenced by physicians’ recommendations, rather
than by the cost of the vaccine (18).

This study is important in being the first evaluation of the opin-
ions of mothers concerning vaccination of their adolescent dau-
ghters in Korea. Another of its strengths is that the questionnaire
was distributed randomly in three different schools, rather than
being performed within a hospital. The limitations of the study,
meanwhile, are that 1) the total number of participants is not
large; 2) we distributed the questionnaire in a well-developed
city in Korea, and so it is hard for it to represent the general pop-
ulation, especially the population in rural districts; 3) there may
be a potential response bias in the study, since the questionnaire
was filled in by mothers themselves, who may tend to supply
socially desirable responses; and 4) there may be a selection
bias, in that there were only two mothers who had past histories
of HPV infection in this study. Despite the above limitations,
our study is the only one evaluating mothers’ opinions on vac-
cinating their daughters, and since cervical cancer vaccination
was introduced as an NIP from June 2016, it may help in the de-
velopment and reinforcement of the program to improve the
vaccination rate.

In conclusion, our study found that the proportion of moth-
ers with negative attitudes toward vaccinating their adolescent
daughters rose with the level of their education. The most com-
mon reason for avoiding vaccinations was concern about their
side effects, even though the WHO guidelines have stated that
vaccines have been administered to millions of girls and wom-
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en around the world without serious side effects. Meanwhile,
correct knowledge regarding HPV and cervical cancer develop-
ment was associated with positive attitudes, and mothers’ per-
sonal experiences of vaccination were significantly associated
with intentions to vaccinate their daughters. Thus, the dissemi-
nation of proper education by health care providers, and accu-
rate information through active advertising, might play an im-
portant role in increasing the vaccination rate of adolescent girls
in Korea.
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