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A bstract

Aiim : This study investigated the status of cervical cancer screening am ong w om en in a university hospial-
based com m unity w ho received catch-up hum an papillom avirus (H PV ) vaccinations as a basic elem entofour
com m unity-based cervical cancer prevention advocacy.

M ethods: Self-adm inistered questionnaires w ere distributed t 173 w om en w orking or studying in the com -
m unity attheir firstH PV vaccination in 2010,atthe third vaccination,and 2 years later.Theirdem ographicsand
attitudes tow ard the Pap testw ere analyzed.

Results: The m edian age of the participants was 275 years and 882% w ere sexually active.Before the first
vaccination, 385% (57/148) of the screening targets had never had a Pap test. Among the women who
com pleted the third vaccination,Pap testexperiencesw ithin the recent2 years increased from 453% (63/139)
atthe firstvaccination to 712% (99/137) atthe third vaccination,and 67.5% (54/80) 2 years later. In 453% of
the screening targetsw ho had neverhad a Pap testatthe tim e oftheir firstH PV vaccination,their firstPap test
was follow ed by their vaccination.

Conclusions: H aving biennial Pap tests in accordance w ith the Japanese national cancer screening guideline
was show n to be difficulteven for the w om en in the m edical com m unity;how ever,education aboutthe Pap
testand the efficacy ofH PV vaccination in providing opportunistic screening encouraged them t have their
first or suspended Pap test Our interin data suggest the need for urgently changing the cervical cancer
prevention strategy for young adultw om en w ho are excluded from the nationalH PV vaccine program .

Key words: cervical cancer,H PV vaccines,Papanicolaou sm ear,prevention and control,public advocacy.

Introduction

About half a m illion women in the world develop
uterine cervical cancer each year,and halfofthose die
as a resu lt! In Japan, in 2007,8867 w om en w ere new ly
diagnosed w ith invasive cervical cancer, and 2737

women died of cervical cancer in 20112 Taking into
consideration the cases reported as uterine cancer
together w ith endom etrial and cervical cancer, m ore
than 3500 w om en are estim ated t die from cervical
cancer every year?® In Japan, the incidence and the
m ortality ratesofcervicalcancerhave increased am ong
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women younger than 50 years in the past decade,*
even though cervical cancer is a disease for which an
effective population-based Papanicolaou test (Pap test
or Pap smear) screening program has decreased the
mortality rate in many countries, unlike most other
cancers.’

As a part of the drastic changes in cervical cancer
prevention strategies, the efficacies of two human
papillomavirus (HPV) vaccines against precursors of
cervical cancer have been published. These vaccines
are the HPV-16/18 vaccine (bivalent; Cervarix, Glaxo-
SmithKline Biologicals)*” and the HPV-6/-11/-16/-18
vaccine (quadrivalent; Gardasil, Merck Sharp & Dohme
Corp),*'* both of which have been licensed in many
countries. Population-wide HPV vaccination programs
for girls are estimated to reduce the incidence of cervi-
cal cancer all over the world in the future, and catch-up
HPV vaccination of young adult women has also been
shown to be effective in recent years.>™ Australia con-
ducted a national vaccination program for all women
aged 12-26 years between 2007 and 2009 and achieved
a high level of vaccination coverage.'"*? In Japan, vol-
untary inoculation using both HPV bivalent (since
2009) and quadrivalent (since 2011) vaccines became
available for women at their own expense. A nation-
wide HPV vaccine program was announced by the
Japanese government in November 2010 and was
widely initiated beginning in 2011, mainly targeting
girls aged 13-16 years. The program was funded 50%
by the national government and 50% by each regional
government until March 2013; total coverage by the
Japanese government has just begun in April 2013. The
program has been proceeding successfully, and a high
prevalence of vaccination - above 70% among the
targets — is reported.*”* On the other hand, the efficacy
of HPV vaccines is mainly valid for the targeted HPV
types, which are reported to be the cause of about 70%
of cervical cancer in the world." Therefore, the screen-
ing program for adult women is still important even in
vaccinated women.

Acceptance of cervical cancer screening via the Pap
test is seriously low in young adult Japanese women.
The self-reported coverage rate of the Pap test in tar-
geted women aged 20-69 years and over during the
recent 2-year period was 37.7% in 2010" in Japan,
which is one of the lowest rates among developed
countries.' To establish an integrated and effective cer-
vical cancer prevention system in Japan, basic data are
needed from various segments of the population
whose medical knowledge varies. Our project aimed to
reveal the attitudes toward cervical cancer screening in

women who belonged to a university-hospital-based
community (Yokohama City University Hospital Com-
munity [YCU-HC]) and received catch-up HPV vacci-
nations at their own expense in the hospital. This group
of women is estimated to have a higher level of infor-
mation about preventive medicine compared with the
general population. We report here the first interim
results of our comprehensive cervical cancer preven-
tion project, launched at the YCU-HC in 2009, focusing
on the attitude toward cervical cancer screening of
women in the community who received the HPV
vaccination.

M ethods

In November 2009, just after the approval of the biva-
lent HPV vaccine by the Ministry of Health, Labour
and Welfare in Japan, a kick-off lecture about cervical
cancer prevention was given to the staff members at the
YCU-HC. The participants filled out anonymous ques-
tionnaires during the lecture to examine their knowl-
edge about cervical cancer, experiences with the Pap
test and their opinions about starting a cervical-cancer-
prevention advocacy project in our community. Subse-
quently, we started an outpatient clinic for cervical
cancer prevention in our hospital in January 2010 to
provide bivalent HPV vaccinations for the YCU-HC
women (staff and students) and female patients who
had received some form of medical treatment at the
YCU Hospital. They received the vaccine at their own
expense of about 13 000 yen (about 135 US dollars at
the exchange rate in April 2010) for one administration.
Opportunistic cervical cancer screening using the Pap
test and HPV testing (Hybrid Capture 2; QIAGEN) was
provided to applicants only one time during their vac-
cinations at their own expense of about 10 000 yen
(about 104 US dollars at the exchange rate in April
2010). At the first HPV vaccination, the limitations of
the HPV vaccine effectiveness and the necessity of
regular Pap tests were explained by gynecological
doctors at the clinic. In 2010, 173 women in the
YCU-HC received the bivalent HPV vaccine and were
scheduled to receive two additional vaccinations at 1
and 6 months later. At the first vaccination in 2010, at
the third vaccination 6 months later and in January 2013
(more than 2 years after the third vaccination),
YCU-HC women aged 18 years and over, who were
enrolled in this study with their written consent, com-
pleted questionnaires about their individual back-
ground, Pap test experiences and awareness of cervical
cancer prevention. As for the survey about attitudes
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toward cervical cancer screening, the first question-
naire included questions about lifetime experiences
with the Pap test, the time of the last Pap test and the

cycles of the Pap test. The second and third question-

naires included the questions about the time, place,
and the result of their last Pap test to compare with the
first one. For the participants under the age of 20 years,
written informed consent was also obtained from their
parents. This study protocol was approved by the
ethics committee of the Yokohama City University
School of Medicine.

Statistical analyses were carried out using IBM spss
Statistics 20 (IBM Corporation). The Student’s t-test, the
X>-test, and the Mann-Whitney U-test were used for
the analyses, and statistical significance was set at
P <0.05.

Results

Characteristicsof the participants attending the
kick-off lecture on cervical cancer prevention at
the YCU Hospital

About 160 individuals working at the YCU-HC took
part in the kick-off lecture in November 2009 prior to
the opening of an outpatient clinic for cervical cancer
prevention at the YCU Hospital in January 2010. The
results of the anonymous questionnaires completed by
141 participants are summarized in Table 1. The partici-
pants consisted of 122 (86.5%) women and 19 (13.5%)
men. Their occupations were: 56 nurses (39.7%), 32
medical doctors (22.7%), six pharmacists (4.3%) and 35
clerical workers (24.8%). About 60% of the participants
were in their 20 s and 30 s. A relationship between
HPV infection and cervical cancer was recognized by
84.8% of the questionnaire respondents, and 74.5%
knew that the bivalent HPV vaccine had already been
approved in Japan and would become available soon.
Among the 122 women, 61.5% (75/122) had received a
Pap test in their lifetime, but only 39 (32%) out of the 75
screened women were having a Pap test regularly, and
37 of 122 (30%) women had never received a Pap test.
Regarding initiation of a cervical-cancer-prevention
advocacy based at the YCU-HC, almost all participants
(140/141) approved the plan.

Characteristicsof the study participants
regarding follow -up on their cervical cancer
screening status after theirH PV vaccinations

Figure 1 shows a flow chart of the present study. In
2010, 173 YCU-HC women aged 18 years and over

© 2014 The Authors
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Table 1 Characteristics of 141 medical staff members
and hospital employees who participated in the kick-
off lecture for cervical cancer prevention at the
university-hospital-based community

Sex
Female 122 (86.5%)
Male 19 (13.5%)
Age (years)
20-29 43 (30.5%)
30-39 43 (30.5%)
40-49 26 (18.4%)
50- 19 (13.5%)
Unknown 10 (7.1%)
Job classification
Nurse 56 (39.7%)
Medical doctor 32 (22.7%)
Pharmacist 6 (4.3%)
Clerk 3(2.1%)
Others 35 (24.8%)
Unknown 9 (6.4%)

Knowledge about cervical cancer
HPV-related tumors
Initiation of HPV vaccination in Japan
in the near future
Pap test experience (female n =122)
Regularly screened
Not regular but at least once
Never screened
Unknown
Approval for the initiation of cervical
cancer prevention project in the
university-hospital-based
community

119 (84.4%)
105 (74.5%)

39 (32.0%)
36 (29.5%)
37 (30.3%)
10 (7.1%)
140 (99.3%)

HPV, human papillomavirus.

received the bivalent HPV vaccine at the YCU hospital
and agreed to participate in the study. Among them,

98.3% (170/173) filled out the questionnaire at the first
vaccination. The response rate of the second question-
naire at the third vaccination and of the third question-
naire in January 2013 was 95.8% (160/167) and 59.4%
(95/160), respectively. The participants’ age distribu-
tions and occupations are summarized in Table 2. Their
median age was 27.5 years, and the median ages of the
medical and nursing school students were 22.0 and

19.0 years, respectively. The third vaccination was com-
pleted by 167 of 173 (96.5%) individuals, and 160
(95.8%) answered the second questionnaire (Fig. 1).
Baseline characteristics of the participants are shown in
Table 3. A total of 88.2% (150/170) of the women were
sexually active, 88.8% (151/170) had no parity, and

80.6% (137/170) were unmarried. Among 148 women
who were 20 years and older and sexually active, cor-
responding to the targets of the Pap test, 59.5% (88/

148) had received the test at least once in their lifetime.

Journal of Obstetrics and Gynaecology Research © 2014 Japan Society of Obstetrics and Gynecology
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173 women in the university school of
medicine-based community
started the HPV-16/18
vaccinationin 2010

6 cancelled the second or

the third vaccination. 3 did not submit the first questionnaire

The reasons were:
2 transfer

1 pregnancy \

1treatment for sterility 170filled out the first questionnaire

1 rash after vaccination ( 148 were targets of Pap test)
1 unknown

167 completed the third HPV-16/18 vaccination

7 did not submit the second questionnaire

160 submitted the second questionnaire
at the time of the third HPV-16/18 vaccination
(139 weretargets of Pap test)

95 submitted the third questionnaire
in January 2013 (80 were targets of Pap test)

Figure 1 Flow chart of the present study. The third vaccination was completed by 167 out of 173 (96.5%) women who
participated in the study. The response rates to the first, second and third questionnaires were 98.3% (170/173), 95.8%
(160/167) and 59.4% (95/160), respectively. HPV, human papillomavirus.

4 © 2014 The Authors
Journal of Obstetrics and Gynaecology Research © 2014 Japan Society of Obstetrics and Gynecology



—
<
S
o
E_‘
—_
o
o)
<
(o]
W
o0
=
R
2]
-
=
Z
—_
o
o)
<
(o]
W
—
[+
o
g
o
s
- —_
o «©
2|82
Z15°%
=
s| 23
=5
=20
T | ©
— =
w
— wn
&= @
o s
5 [+
2| E
© <
2 <
= [
<
B
(o}
=)
-
[+
o, [75]
2| &
= =}
5 Z.
9]
<
=
o
| =
g 5]
=) =]
[ 73]
Q (%]
= ~
w
w
<
o
gl S
<
c =
© S
o wn
1)
=
=
=}
=
B
w
.2
<
&
—
< | &
o]
N | D
2| &=
o |
< | &0
| <

© 2014 The Authors

students

students

staff members

MD

9 (5.3%)
99 (58.2%)
58 (34.1%)

18-19
20-29
30-39
40-

15

10
10

25

20

24

17
22

4 (2.4%)
170 (100%)

283 %59

11 (6.5%)

193+1.4

17 (10.0%)
21.9 £2.07

21 (12.4%)

30.3+5.6

8 (4.7%)
31.0 £5.9

47 (27.6%)
29.8+6.7
29 (22-59)

26 (15.3%)
268+1.9

40 (23.5%)
31.1%4.1

31 (26-48)
*Significantly younger than the other groups (P <0.01). HPV, human papillomavirus; MD, medical doctors.

Total number

Mean age +SD

22.0 (19-25)* 19.0 (18-22)* 27.5 (18-59)

29.5 (22-42)

29.5 (25-39)

27 (24-33)

Median age (range)

Pap test in women receiving HPV vaccine

Table 3 Baseline characteristics of study participants and
their cervical cancer screening status at the first HPV

vaccination
Sexual intercourse (n=170)
Not experienced 19 (11.2%)
Experienced 150 (88.2%)
Unknown 1(0.6%)
Parity (n=170)
No 151 (88.8%)
Yes 18 (10.6%)
Unknown 1(0.6%)
Marital status (n=170)
Unmarried 137 (80.6%)
Married 33 (19.4%)
Pap smear experience of the (n=148)

screening targetst
Never screened
Screened at least once

57 (38.5%)
88 (59.5%)

Unknown 3 (2.0%)
Pap test status (n=88)
Only once 23 (26.1%)

Every 1-2 years 35 (39.8%)
Every 3-5 years 23 (26.1%)
Unknown 7 (8.0%)

tPap smear targets were defined as the women aged 20 years and
older who were sexually active.

However, only 39.8% (35/88) of them had received
regular Pap tests at least every 2 years, as recom-
mended by the Japanese cervical cancer screening
guideline.* Among the screening targets, 48.4% (30/62)
of medical doctors, 53.3% (24/45) of nurses and 38.5%
(5/13) of the medical and nursing school students had
received a Pap test within the last 2 years (Table 4).
During their lifetime, 64.5% (40/62) of medical doctors,
62.2% (28/45) of nurses and 46.2% (6/13) of the stu-
dents had received a Pap test (Table 4). Although the
median age of the targets for cervical cancer screening
was significantly lower in the student group com-
pared with the other groups (Mann-Whitney U-test,
P <0.001), no significant differences were shown
between the groups in the frequency of Pap tests both
within 2 years and lifetime (Table 4).

Changesin Pap testexperiencesbefore and after
H PV vaccinations

We analyzed the changes in Pap test experiences
among 139 women of the screening targets who had
finished the third HPV vaccination (Table 5). Although
53 out of 139 women (38.1%) had never had a Pap test
at the time of their first HPV vaccination in 2010, the
rate decreased significantly to 20.9% (29/139) at the
time of the third vaccination and 8.8% (7/80) in January

Journal of Obstetrics and Gynaecology Research © 2014 Japan Society of Obstetrics and Gynecology
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Table 4 Baseline cervical cancer screening experience of the screening targets within 2 years and lifetime at the first HPV

vaccination
Job classification Mean age +SD Median age Pap test within Pap test in
2 years lifetime
Students (n =13) 222+1.3* 22.0 (20-24)* 5 (38.5%) 6 (46.2%)
Medical doctors (n=62) 29.5+4.0 28.5 (24-48) 30 (48.4%) 40 (64.5%)
Nurses (n =45) 29.8+6.8 28.5 (22-59) 24 (53.3%) 28 (62.2%)
Others (n=28) 30.8£5.6 30.0 (22-42) 10 (35.7%) 14 (50.0%)
Total (n =148) 28124 28.0 (21-59) 69 (46.6%) 88 (59.5%)

*Significantly younger than the other groups (P <0.01). SD, standard deviation.

Table5 Changes in cervical cancer screening status among participants of Pap test targets who completed the third

vaccination

At the first At the third Survey in January
vaccination vaccination 2013: response rate
in 2010 (n=139) (n=139) 57.6% (80/139)

Never 53 (38.1%) 29 (20.9%)* 7 (8.8%)*

2 or more years ago 17 (12.2%) 9 (6.5%) 18 (22.5%)

Within past 2 years 63 (45.3%) 99 (71.2%)* 54 (67.5%)*

Time unknown 4(2.9%) 0 0

No answer 2 (1.4%) 2 (1.4%) 1(1.3%)

Total experiences of Pap test 84 (60.4%) 108 (77.7%)* 72 (90.0%)*

*P <0.001.

2013. The frequency of Pap tests within 2 years was
45.3% (63/139) at the first HPV vaccination; it increased
significantly to 71.2% (99/139) 6 months later at the
third vaccination (P <0.001), and was 67.5% (54/80) 2
years later (P <0.001). The lifetime Pap test experience
also increased significantly from 60.4% (84/139) to
77.7% (108/139) (P <0.001) during the 6 months after
HPYV vaccination, and reached 90.0% (72/80). In 24 out
of 53 women (45.3%) who had never had a Pap test at
the time of their first HPV vaccination, their first Pap
test was followed by their HPV vaccination. During the
6-month vaccination period, five women were found to
have abnormal Pap test results; three were diagnosed
with cervical intraepithelialneoplasms (CIN), one with
CIN1 and two with CIN2, and were under observation.
None of the participants were revealed to have CIN3 or
invasive cervical cancer, or received treatment for cer-
vical lesions.

0 pinionsaboutfactors for increasing cervical
cancer screening uptake in Japan

At the time of their first HPV vaccination, 170 women
were asked which factors they considered to be impor-
tant for increasing participation in regular cervical
cancer screening in Japanese women. The question was
presented as multiple choices from five items. Free-of-

charge screening was selected by 82.4% (140/170),
detailed information about facilities by 57.1% (97/170),
and detailed information about cervical cancer screen-
ing methods by 54.7% (93/170). Less than 50% chose
the Pap test performed by a female doctor (76/170,

44.7%) and less than 40% selected a paid holiday for the
screening (65/170, 38.2%).

D Iscussion

Local communities are considered to have a critical role
in promoting population-based health initiatives.” ™"

Yokohama City is the capital of Kanagawa Prefecture
having about 3 700 000 people,® and YCU has the only
public school of medicine in Kanagawa Prefecture. The
YCU-HC, on which we focused in this study, had 1059
students (442 medical, 394 nursing, and 223 graduate
students) in the school of medicine and approximately

1000 full-time employees in the school and the hospital
in 2010. Women accounted for over 1200 (60%) of the
community members. In this study, we analyzed our
interim data obtained from the YCU-HC women who
had begun HPV vaccination in 2010, because the avail-
ability of HPV vaccines and the attitude toward vacci-
nation changed significantly in Japan in 2011, following
the start of a temporary national HPV vaccination

© 2014 The Authors
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program for girls aged 13-16 years and the lack of
bivalent HPV vaccines in 2011. In addition, since the
quadrivalent HPV vaccine became available in August
2011 in Japan, women who hope to prevent not only
cervical cancer but also genital warts caused by HPV
types 6 and 11 infections are coming to receive HPV
vaccinations in our clinic. Because under present con-
ditions the precise degree of participation in cervical
cancer screening of Japanese women of different voca-
tions is unclear in Japan, YCU-HC women were
expected to show a high participation rate in the
screening, as in the other developed countries, before
we tabulated the results of this survey. Far from our
expectations, our interim results showed that about
30% of the YCU-HC women older than 20 years who
attended the lecture and 40% of those who had
catch-up HPV vaccinations had never previously had a
Pap test. These data strongly suggest that a systematic
education regarding cervical cancer prevention is nec-
essary for Japanese young adult women, even for
medical professionals. In addition, our results had
great impact on the health-care providers in the com-
munity in encouraging them to be cooperative in
launching a community-based health-care promotion.
Two HPV vaccines are reported to have high effi-
cacy against infection by HPV types 16 and 18 in
young women not yet infected with the relevant HPV
types at enrollment, both in randomized controlled
multicenter studies worldwide®® and in a Japanese
study on the bivalent HPV vaccine.”’ In addition,
catch-up vaccination of women, including sexually
active women without regard to HPV infection, has
been proven effective to some extent in large-scale
clinical trials of the two HPV vaccines.””*!” A recent
4-year end-of-study report on the large-scale bivalent
HPV vaccine clinical trial, which enrolled women
aged 15-25 years, showed 45.6% (95% confidence
interval 28.8-58.7) vaccine efficacy against CIN3 or
greater, irrespective of HPV DNA in the lesion, in a
group comprising women in a catch-up population
that included sexually active women.® This efficacy
was lower than the astonishing report of 93.2% (95%
confidence interval 78.9-98.7) efficacy in women who
were HPV naive at baseline,® although it was signifi-
cantly effective compared with the control group. In
addition, cervical cancer screening of young adult
women has been shown to still be important even
after receiving either of the HPV vaccines. At present,
catch-up HPV vaccination among young adult women
is thought to be important in Japan, as it is in Western
countries™” and Australia,'"'* for the purpose of not

© 2014 The Authors
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only decreasing individual cervical cancer risk, but
also of increasing nationwide herd immunity. Accord-
ing to the HPV vaccine recommendations published
in the Guidelines for Gynecological Practice in Japan
in 2011, which referred to the report by Konno on
the cost-effectiveness of adding HPV vaccination to
the current cervical cancer screening that is in place in
Japan,” the vaccination of girls and women in three
age groups is considered cost-effective; the first group
includes 10-14-year-old girls, the second group
includes women 15-26 years of age who should
receive catch-up vaccinations, and the third group
comprises women 27-45 years of age.

As for a population-based cervical cancer screening
program using conventional Pap smears in Japan, it
was started in Japan for all female residents aged 40
years or over under the Health Service Law for the
Aged in 1982. In 2003, the target age group was
lowered from the previous age of 230 years to 220
years, and the screening interval was lengthened from
every year to every 2 years.’ Since 2009, cost-free Pap
smear coupons have been distributed by the Japanese
government to women aged 20, 25, 30, 35 and 40 years
in order to increase their participation. However, data
collected in the national census year of 2010 revealed
that the self-reported rate of Pap test experience in
Japan during the previous 2 years was only about 32%
among women aged 220 years and 40% among women
aged 20-69 years.”” This was still far less than the
60-90% reported in Western developed countries.' In
the present study, it was found that only 32% of the
women who participated in the lecture about cervical
cancer prevention had regular Pap smears, which was
almost the same rate as that reported in the national
survey. Considering these data together with our
results that participation in Pap tests within 2 years was
46.6%, even among the YCU-HC women who received
HPV vaccination, it is apparent that the importance of
regular screening is not fully recognized by the Japa-
nese women. We estimate that this situation is caused
not only because of insufficient medical information
provided by the Japanese government, but also because
few Japanese women have been effectively educated
and informed to understand the risk of cervical cancer
related to HPV infection. Information about HPV-
related diseases is not included in the routine educa-
tional programs on sexual and reproductive health in
Japanese junior-high and/or high schools. In our
study, self-reported participation in Pap tests within 2
years increased to 77.7% after HPV vaccinations, to
which the proposal of opportunistic screening at
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women’s work or study sites might have contributed.
This phenomenon also suggests that knowing both the
limitation of HPV vaccine efficacy and the significance
of the Pap test encouraged these women to have their
cervical cancer screening performed after the vaccina-
tion. In fact, 75% (18/24) of the women who had
received the first Pap test between their first and third
vaccinations were in their 20 s. It was also informative
that 80% of the participants thought cost-free screening
is an important incentive for obtaining regular Pap
tests in Japan.

Just after the start of this study, we also started to
collaborate with local administrations and several
groups involved in the cervical cancer prevention
advocacy to start the large-scale Yokohama-Kanagawa
cervical cancer prevention project. Together with our
interim results and various data provided by local
administrations in Kanagawa Prefecture, we are
paying much attention to how various segments of
the young adult female population can be informed
about cervical cancer prevention. The successful
outcome of our collaboration with the local adminis-
trations should be verified in the near future through
increased screening participation in Yokohama City
and Kanagawa Prefecture, and then followed by a
decrease in the prevalence of CIN 3 and invasive cer-
vical cancer in the district.

The limitations of the present study were that the
data were obtained from one limited medical commu-
nity, and the collection rate of the questionnaire
decreased to 57.6% at 2 years after the study partici-
pants’ vaccinations, because most of the participants
were young temporary staff members or students.
Nevertheless, the results showed the present status and
attitudes toward cervical cancer prevention in young
adult women who have some medical knowledge and
received HPV catch-up vaccinations. This study sug-
gests that urgent drastic changes are needed in the
cervical cancer prevention strategy for young adult
women, who are older than the targets of the national
HPYV vaccine program in Japan.
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