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ABSTRACT
The Japanese government suspended proactive recommendation of human papillomavirus (HPV)
vaccination due to several reports of adverse events related to it in 2013. After that, the immunization
rate of HPV vaccine quickly declined in Japan. Health science teachers (HSTs) are qualified and licensed
teachers in charge of health care and health education for students in Japanese schools. HSTs have not
recommended HPV vaccination to female students, since active governmental recommendation for HPV
vaccination was halted for 5 y. We conducted a primary survey targeting HSTs (N = 39) and university
students taking the HST training course (N = 123). In each group, awareness regarding HPV vaccine and
disease burden was evaluated and factors related to and barriers to HPV vaccine recommendation were
identified. The primary survey found that many HSTs and university students recognized their insuffi-
cient knowledge regarding the HPV vaccine. Based on the primary survey’s results, infectious disease
specialists, collaborating with Japanese HSTs, developed educational slide sets on HPV vaccine.
A secondary survey was conducted before and after the lecture with HSTs (N = 162), where we evaluated
their intelligibility and intention to recommend HPV vaccination for female students. In the post-lecture,
secondary survey, the number of HSTs who recommended the HPV vaccine to their students had
statistically increased from 76 before the lecture, to 103 (p < .05). An educational lecture using
appropriate materials improved HSTs’ vaccine confidence and intention to recommend the HPV vaccine
to their students, verifying the study’s hypothesis.
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Introduction

During the last several years, six new vaccines have been
included in the pediatric immunization program in Japan,
and recent progress has partially resolved the “vaccine gap,”
a term that has been used in the past decades to emphasize the
delayed national immunization program in Japan.1 In Japan,
bivalent human papillomavirus (HPV) vaccine was intro-
duced in 2009, and the quadrivalent vaccine was introduced
in 2011 as a voluntary vaccine, and it used to be recom-
mended for female students aged 12–16 y. After the govern-
mental subsidization of both vaccines, immunization rates of
HPV vaccine quickly increased to more than 70%, and HPV
vaccine was included in the routine vaccination program in
April 2013.

However, severe adverse events were reported by numer-
ous individuals, which resulted in the Japanese government
suspending its proactive recommendation of HPV vaccine.
Since then, the immunization rates of HPV have quickly
declined in Japan, particularly among adolescents, where it
decreased to less than 1%.2 Further, there were studies that
proved the effectiveness of HPV vaccination for high-grade
cervical lesions, and the causal relationship between the

reported severe adverse events and HPV vaccination was not
proven in Japan.3-5 However, the Japanese government con-
tinues the suspension of proactive recommendation of the
HPV vaccine, and immunization rates remain at lower levels.
Meanwhile, Japanese people are more sensitive to information
about adverse events of vaccine than vaccine efficacy.6 Thus,
to improve the situation regarding adolescent HPV vaccina-
tion in Japan, it is necessary to introduce an effective educa-
tional system on HPV vaccine for children and adolescents.

However, students have no opportunity, at the present
time, to learn about the risks and benefits of vaccination or
the disease burden of vaccine-preventable diseases in Japanese
schools. In that regard, various educational interventions to
increase HPV vaccination acceptance among parents and
adolescents/young adults have been reported. However,
there is no strong evidence for the recommendation of any
specific intervention for wide-spread implementation.7

In Japan, there is a unique system that involves “health
science teachers” (HSTs),8 who are specially qualified teachers
in charge of the health care and health education of children
in Japanese schools. This position is similar to a school nurse,
except that HSTs have a teacher’s license. Recently, as HSTs
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have been playing a greater role in coping with students’
modern health problems in schools, their knowledge, beliefs,
and behaviors toward HPV vaccination may directly impinge
on students’ ways of thinking. Furthermore, because students
are more accessible to HSTs than physicians, physicians
expect HSTs to respond properly to the uneasiness of children
and adolescents regarding the HPV vaccine.9 In addition,
there have been reports that students and their parents con-
sider that HSTs play the most important role in their health
education, including with regard to the HPV vaccine.10

However, there have been no studies assessing the knowledge,
beliefs, and intention to recommend the HPV vaccine among
HSTs since the suspension of its active promotion in Japan.

Finally, according to previous studies, HSTs did not
strongly recommend HPV vaccination to their students in
junior high or high school, even before the suspension of
the active governmental recommendation.11,12 Therefore, it
is hypothesized that improving their knowledge and under-
standing regarding the risks and benefits of the HPV vaccine
through educational lectures using appropriate materials
could improve HSTs’ vaccine confidence, consequently
improving recommendation rates for the HPV vaccine to
their female students.

Materials and methods

In this study, we initially conducted a primary survey to
identify the current status, issues, and barriers regarding
HPV vaccination among HSTs. Based on the results of the
primary survey, HSTs, and certified infectious disease specia-
lists developed educational materials on HPV and HPV vac-
cine. Finally, a lecture was delivered to HSTs using our
developed materials. Here, we report the effects of health
education on HSTs’ intention to recommend adolescent
HPV vaccine for their female students, which we examined
through a secondary survey assessing the effect of the lecture
post-intervention.

Phase 1: primary survey

To identify HSTs’ HPV vaccine awareness, disease burden
awareness, and its factors and barriers, we conducted
a primary survey among 39 Japanese HSTs in the Chiba pre-
fecture, and 123 students from Chiba University who were
taking the HST training course. Primary surveys were con-
ducted during a workshop for HSTs. Before the primary sur-
vey, we explained the purpose of the survey. Informed consent
was obtained from all participants verbally. The principal inves-
tigator collaborated with several HSTs to develop the question-
naire for this survey. First, the questionnaire included
demographic information: age (for HSTs only), grade (for
university students only), sex, and HPV vaccination history,
and attitudes toward general vaccination (a question that was
included based on previous studies).11,12 Second, the question-
naire included five questions related to the respondent’s knowl-
edge of cervical cancer, HPV, HPV vaccine, and adverse events
of HPV vaccine based on the data published by the Japanese
Ministry of Health, Labor and Welfare. The answer was
selected as yes, no, or unknown for each question. Third, the

respondents’ feelings regarding the HPV vaccine (with two
options: uncertain and fearful) and the information source of
HPV vaccine were investigated (see supplemental file).

Phase 2: development of educational slide sets on HPV
vaccine

Based on the results of the primary survey, certified infec-
tious disease specialists, in collaboration with HSTs, devel-
oped educational slide sets about the HPV vaccine. For this
purpose, Japanese documents and brochures related to the
HPV vaccine were collected.13 We also referred to educa-
tional materials from the United States14 and the United
Kingdom as the latter was considered as one of the coun-
tries with high HPV immunization coverage.15 Further,
various textbooks regarding HPV vaccination have been
published and utilized for science and/or health education
in schools, both by science teachers and school nurses.16

We held regular meetings to develop slide sets promoting
reflection for the HSTs regarding their opinions and ideas
related to HPV vaccination.

Phase 3: secondary survey

The secondary survey was conducted twice among 162
Japanese HSTs within the Chiba prefecture and used to
evaluate their understanding of HPV vaccination and inten-
tion to recommend HPV vaccine for their female students
before and after the lecture. Secondary surveys were con-
ducted during a workshop for HSTs. Before the survey, we
explained the purpose of the survey to all participants.
Informed consent was obtained from all participants verb-
ally similar to the primary survey. None of the 162 HSTs
had participated in the primary survey. The lecture was
delivered by a medical doctor who is an infectious disease
specialist, and the session comprised a 15-min survey admi-
nistered before the lecture, a face-to-face 90-min educa-
tional intervention (including discussion), and a 15-min
survey after the lecture. The questionnaire covered knowl-
edge, attitudes, and beliefs related to HPV vaccination, and
the contents of the questionnaire related to the knowledge
and feelings regarding the HPV vaccine were prepared
based on the results of the primary survey.

To evaluate the understanding of HPV vaccination, we
compared the responses obtained before and after the lecture.
Participants’ scores were measured by summing the number
of correct answers, and total scores ranged from 0 to 20. To
evaluate the intention to recommend the HPV vaccine among
HSTs, the survey also included the question, “Do you recom-
mend HPV vaccine if students or their guardians seek advice
regarding the HPV vaccine?” This question was rated on
a 5-point Likert scale ranging from 1 to 5, where 5 was
“recommend,” 4 was “tend to recommend,” 3 was “do not
know,” 2 was “tend to not recommend,” and 1 was “not
recommend” (see supplemental file).

Statistical analysis was performed using SPSS Statistics
version 25 (IBM, Japan). Categorical variables were compared
using chi-square tests, and continuous variable analysis was
conducted using Wilcoxon signed-rank test. We calculated
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95% confidence intervals (CIs) and two-tailed p values, where
p < .05 was considered significant. This study was approved
by the Ethics Committee of Medical Mycology Research
Center, Chiba University (No. 2017–16). The study was car-
ried out in accordance with the code of ethics of the world
medical association (Declaration of Helsinki). The privacy
rights of participants were respected.

Results

Phase 1: primary survey

Data gathered through the primary survey regarding the 39
HSTs’ sociodemographic information are shown in Table 1.
There was only one male student in the university student
group, and 122 were female participants. Among 39 HSTs,
7.7% (3/39) had received HPV vaccine. In contrast, among
the university students, 78.9% (97/123) had received HPV
vaccine. The results of the questionnaire section of the
primary survey are presented in Table 2. The results show
that, among 20 questions regarding HPV and HPV vaccine,
there was no question in which HSTs and university stu-
dents had similar rates of collected answers. There were
some questions that had a correct response rate of less than
50% for both HSTs and university students, which were:
“cervical cancer screening starts with 20-year-olds in
Japan,” “routine immunization program is still included in
HPV vaccine in Japan,” and “rate of severe adverse events
of HPV vaccine is less than 10 per 100,000 people.” There
were also some questions that had a correct response rate
of less than 50% exclusively among the university students,
which were “90% of HPV infections clear up,” “HPV infec-
tion progresses to cervical cancer over a long period,” and
“HPV is a pathogen of a benign tumor.” In terms of the
feelings regarding the HPV vaccine among HSTs, 51.3%
(20/39) felt uncertain, and 30.8% (12/39) felt fearful;
among university students, 60.2% (74/123) felt uncertain,
and 19.5% (24/123) felt fearful. Finally, regarding the infor-
mation sources for HPV vaccine where they obtained their
knowledge, 94.9% (37/39) of HSTs and 53.7% (66/123) of
university students responded that they learnt through the
internet.

Phase 2: development of educational slide sets on HPV
vaccine

The link for the developed educational slides is as follows:
http://www.pf.chiba-u.ac.jp/documents/FY2019/20190507_ishi
wada.pdf. The slide sets include general information on the
HPV vaccination process, HPV vaccine, and how HSTs should
construct their way of thinking about the risks and benefits of
HPV vaccination.

Phase 3: secondary survey

Through data analysis, it was found that, among the 162 HSTs,
8.6% (14/162) had received the HPV vaccine. In terms of
evaluation of participants’ understanding of HPV vaccination,
the average collected scores before and after the lecture were
13.9 points (Median: 14 points, [7.02–19.98]) and 16.2 points
(Median: 17 points, [12.30–21.70]), respectively. The scores
after the lecture [15.8–16.6] significantly increased compared
to the scores before the lecture [13.4–14.4] (p < .0001).

In terms of feelings regarding the HPV vaccine, the num-
ber of HSTs who felt uncertain and fearful regarding the HPV
vaccine decreased significantly after the lecture compared to
that before the lecture (Figure 1). Concerning their intention
to recommend HPV vaccination to their female students, the

Table 1. Health science teachers’ sociodemographic information from the pri-
mary and secondary survey.

Primary
survey

Secondary
survey

Number of participants 39 162

Age group N (%) N (%)
20s 12 (30.7%) 45 (27.8%)
30s 9 (23.1%) 33 (20.4%)
40s 7 (17.9%) 27 (16.7%)
50s 11 (28.2%) 52 (32.1%)
60s 0 (0.0%) 5 (3.1%)
Sex
Male 0 (0.0%) 0 (0.0%)
Female 39 (100.0%) 162 (100.0%)
History of human papillomavirus

vaccination
Yes 3 (7.7%) 14 (8.6%)
No 36 (92.3%) 148 (91.4%)

Table 2. Health science teachers’ and university students’ collected response
rate of each subject from the questionnaire of the primary survey.

Topic main subject
Health science

teachers (N = 39)

University
students
(N = 123)

Knowledge of cervical cancer (CC)
CC is related to HPV infection. 38 (97.4%) 117 (95.1%)
CC is mainly a sexually acquired infection. 37 (94.9%) 63 (51.2%)
CC screening starts with 20-year-olds in
Japan.

19 (48.7%) 31 (25.2%)

HPV infection is initially asymptomatic. 38 (97.4%) 120 (97.6%)
Highest risk for CC is 20–30 y. 30 (76.9%) 72 (58.5%)
Knowledge of HPV
There are many types of HPV. 38 (97.4%) 115 (93.5%)
90% of HPV infections clear up. 25 (64.1%) 51 (41.5%)
HPV infection progresses to CC over
a long period.

33 (84.6%) 60 (48.8%)

HPV is a pathogen of a benign tumor. 31 (79.5%) 19 (15.4%)
HPV infects men. 30 (76.9%) 72 (58.5%)
Knowledge of the HPV vaccine
Japan suspended proactive
recommendation of HPV vaccine.

31 (79.5%) 88 (71.5%)

A routine immunization program is still
included in HPV vaccine in Japan.

15 (38.5%) 45 (36.6%)

Learners in the upper elementary school
grades can receive HPV vaccine in
Japan.

27 (69.2%) 69 (56.1%)

HPV vaccine can prevent more than 50%
of CC in Japan.

31 (79.5%) 97 (78.9%)

WHO recommends HPV vaccine.
33 (84.6%) 96 (78.0%)

Knowledge of adverse events of HPV
Vaccine

Some people complain of muscle pain
after injection of the HPV vaccine.

34 (87.2%) 111 (90.2%)

Syncope occurs after HPV vaccination. 31 (79.5%) 106 (86.2%)
Motility disturbance and severe pain are
observed in unvaccinated young
people in Japan.

20 (51.3%) 74 (60.2%)

Vaccination of an HPV-infected person
does not have a negative effect.

34 (87.2%) 82 (66.7%)

The rate of severe adverse effects of the
HPV vaccine is <10/100,000 people.

15 (38.5%) 41 (33.3%)

HPV: human papillomavirus, WHO: World Health Organization.
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number of HSTs who answered “recommend” and “tend to
recommend” HPV vaccine to their students and/or guardians
increased significantly after the lecture compared to that
before the lecture (Figure 2).

Discussion

Data analysis discussions and hypothesis confirmation

According to our study, many HSTs acquired information on
HPV from the internet. Kamada et al.17 recently conducted
a self-administered survey on the perception of Japanese
HSTs toward HPV vaccine to determine ways to increase

their willingness to encourage its use. Their results showed
that most respondents had inadequate knowledge about cer-
vical cancer and HPV vaccine and that they mostly wanted
accurate proof of the preventive effects of the vaccine on
cervical cancer in Japan. Moreover, it is believed that, after
the temporary withdrawal of the active government recom-
mendation for HPV vaccines, media reports strongly influ-
enced confidence in the HPV vaccine among Japanese
people.10,18 Therefore, to improve the prevalence of adoles-
cent HPV vaccination in Japan, it is also necessary to intro-
duce an effective educational system for HSTs.19

Regarding the primary survey, the knowledge of HSTs
was lacking on some aspects of the HPV vaccine, especially

Figure 1. Changes in feelings about HPV vaccination before and after the lecture.
The number of HSTs who feel uncertain and fearful about HPV vaccination significantly decreased after the lecture compared to before it.

Figure 2. HSTs’ intention to recommend HPV vaccination to their students and/or students’ guardians. The number of HSTs who recommend and tend to
recommend HPV vaccine to their students and/or guardians significantly increased after the lecture compared to before it.
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related to the infection route of HPV, appropriate preven-
tion of cervical cancer, and rate of adverse events of HPV
vaccine, and they misunderstood the safety and effectiveness
of the HPV vaccine. University students were included as
a subgroup in the survey used in another recent study.20 We
also conducted a primary survey with university students
taking the HST training course, and almost all of them
wanted to be immediately involved in school health educa-
tion after graduation. In terms of their knowledge of HPV
vaccine, the scores of HSTs were higher than those found
among the university students, except for two questions
related to adverse events. However, the proportion of uni-
versity students who felt fearful of HPV vaccination was
lower than that of HSTs, and we hypothesized that this
might be related to the high HPV immunization rate in
university students before the suspension of the active gov-
ernmental recommendation for the HPV vaccine. Thus,
through this primary survey, we could ascertain the aware-
ness of HSTs and identify the current status, issues, and
barriers regarding HPV vaccination.

This study hypothesized that improving HSTs’ knowledge
and understanding regarding the risks and benefits of the
HPV vaccine through educational lectures using appropriate
materials could improve HSTs vaccine confidence, conse-
quently improving recommendation rates for the vaccine for
their female students. This hypothesis was verified by the
secondary survey results. The rates of HSTs’ intention to
recommend the HPV vaccine to their female students statis-
tically increased after the lecture compared to before it.
However, further relevant discussion regarding this is
necessary.

Comparison and discussion between HSTs’ and school
nurses’ role related to HPV vaccination

In other countries, school nurses, instead of HSTs, are
expected to be the key health-care professionals who provide
relevant and instructive information about HPV and HPV
vaccination to students and their guardians, ultimately pro-
moting HPV vaccination for youth.21-23 Therefore, to enhance
this discussion, we refer to studies that have promoted HPV
vaccination in educational programs for school nurses in
other countries, as the HSTs profession is unique to Japan.

In Sweden, Grandahl et al.24 conducted a survey to inves-
tigate school nurses’ attitudes toward and experiences of HPV
vaccination before and after the implementation of the
national HPV vaccination program. According to their
study, school nurses had a more favorable attitude toward
the vaccination program against HPV after the national vac-
cination program than that before it, and school nurses
believed that they needed more education about HPV.

Additionally, an online survey in the United States also
revealed that school nurses had relevant knowledge about
HPV and its vaccine, and positive attitudes toward the HPV
vaccination, though HPV vaccination rates remain low.
However, in contrast to our findings, school nurses in the
US had unenthusiastic perceptions of their role as leaders
promoting the vaccine and implemented few activities related
to providing vaccine information. Through this online survey,

it was found that, in order to enhance school nurses’ practice
related to the HPV vaccine, focus should be placed on increas-
ing positive attitudes toward the vaccine and strengthening
perceptions of their role as leaders in promoting the vaccine.25

In terms of the educational method chosen to improve
knowledge regarding the HPV vaccine, Rhodes et al. reported
the usefulness of short, online educational training for busy
school nurses in the US.26 On the other hand, in another
study, the same authors pointed out that positive attitudes
and adequate knowledge levels were found in school nurses in
the US, but the majority of them did not provide information
and resources to the students’ parents. Thus, they recom-
mended targeted health promotion programs for school
nurses in the US,27 which corroborates the results of their
previous study mentioned. With that and our results in mind,
we found that knowledge is essential, but was not the stron-
gest predictor of HPV vaccination promotion, as recognizing
themselves as opinion leaders (for school nurses and HSTs
alike) is the strongest predictor of positive attitudes toward
HPV vaccine. Thus, based on the current and other studies, it
was found that school nurses need additional professional
development to increase their HPV vaccine knowledge and
attitudes to encourage parents and adolescents to consider the
uptake of HPV vaccination.28

As noted earlier, HSTs’ knowledge and attitudes are impor-
tant to promote the uptake of HPV vaccination in female
students in Japan. However, our study revealed that the knowl-
edge of HPV and HPV vaccine of Japanese HSTs was insuffi-
cient, which contrasts other studies in the US with school nurses
(mentioned previously in this discussion), as the latter already
had strong knowledge on the topic. However, when considering
the Japanese situation, despite the very low HPV immunization
rates in adolescents, more than 50% of HSTs tended to recom-
mend HPV vaccine before the lecture.

In terms of limitations, this study had a limited sample size
in a limited area because it utilized a face-to-face lecture
approach and not e-learning lectures. This was the case because
face-to-face lectures are easier to conduct and could immedi-
ately resolve the participants’ concerns and doubts compared to
a lecture conducted over the internet. Further studies should
provide a wider sample approach in terms of methodological
choices to improve generalizability of the findings.

On the other hand, this study was unique because medical
doctors collaborated with HSTs to try and address the impor-
tant issue of HPV immunization in Japan, which is unprece-
dented in academic research on this topic as far as we know.

Conclusion

In conclusion, to improve the situation of adolescent HPV
vaccination in Japan, it is necessary to introduce an effective
educational system for HSTs. However, HSTs did not have
access to adequate educational lectures related to the HPV
vaccine and specifically crafted for this professional group
prior to this study. Thus, we believe that our slide sets on
HPV vaccine for HSTs could be widely utilized in Japan to
promote awareness among female students through their
HSTs in Japanese schools. As the next step, we will plan
a subsequent study to evaluate the direct effects of the use of
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our developed materials by HSTs in their own lectures on
female students’ willingness to receive HPV vaccines.
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