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Abstract 
The development and dissemination of vaccines has made 
immunization possible and has led to the successful control and 
eradication of various infectious diseases in many parts of the world. 
However, even when vaccines that are said to be "effective" are 
offered, a certain number of people do not receive them, and this has 
become a problem known as "vaccine hesitancy”. ItThe reason of 
“Vaccine hesitancy” is pointed out that there is not only because of the 
risk of contracting infectious diseases if they are not vaccinated, but 
also because of the lack of a collective immunity system. Vaccines are 
an effective means of acquiring immunity, but no matter how highly 
effective vaccines are developed, if the vaccination rate does not 
exceed a certain number, “herd immunity”, which means that the risk 
of person-to-person transmission is reduced when a significant 
portion of the population becomes immune to, cannot be acquired. 
Therefore, how to increase the vaccination rate of the population is a 
major public health challenge. This paper reviews previous studies on 
"vaccine hesitancy" in Japan and analyzes people's hesitancy in terms 
of negative "rumors" about vaccines, risk perception of vaccine side 
effects, and sense of burden when receiving vaccinations. Then, the 
author will examine that the background of "vaccine hesitancy" is not 
only distrust of vaccines and risk perception of side effects, but also 
distrust of those who provide and promote vaccinations, such as 
medical professionals, government, and public administration. By 
using medical uncertainty which shows there are many unknowns and 
uncertainties in medicine and trans-scientific theory which indicates 
there are areas that science cannot answer this paper argues that the 
problem of "vaccine hesitancy" can be reduced if medical 
professionals and governments show sincere empathy and attitude 
toward victims of adverse vaccine reactions and those who hesitate to 
vaccinate.
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What is vaccine hesitancy?
The development and widespread use of vaccines has drastically changed the situation in which the only way to prevent
infectious diseases was through behavioral changes, such as quarantine. Vaccines have made immunization possible and
have been successful in controlling and eradicating various infectious diseases inmany parts of the world. However, even
when a vaccine that is “scientifically” effective according to peer-reviewed academic papers is offered, a certain number
of people do not take the vaccination, and this has become a problem known as “vaccine hesitancy.” It is estimated that
5–10% of the vaccine hesitant population has strong antipathy toward vaccines. It is also clear that there is a significant
percentage of people who hesitate to vaccinate even if they do not have such clear intentions.1,2

Why is “vaccine hesitancy” a problem? It has been pointed out that the reason is not only because of the risk of
contracting an infectious disease if they are not vaccinated, but also because of the lack of a “herd immunity” system.
“Herd immunity”means that by immunizing everyone, it is possible to lower the risk of infection for those in the group
who cannot be immunized (e.g., those who are highly susceptible to certain pathogens or allergic).3 The presence of a
large number of people in a given population who are immunized against an infectious disease through vaccination
reduces the infection rate in the population.

Vaccines are an effective means of acquiring immunity. However, nomatter how highly effective a vaccine is developed,
if the vaccination rate does not exceed a certain number, “herd immunity” cannot be acquired. “Herd immunity” means
that the risk of person-to-person transmission is reduced when a significant portion of the population becomes immune
to an infectious disease. While it is not appropriate to overemphasize the benefits of “herd immunity”, it is certainly
possible to confirm its substantial effectiveness.4–8 Therefore, it is said that how to increase the vaccination rate of a
population is a major public health challenge. Therefore, the fact that many people do not receive vaccinations due to
“vaccine hesitancy” is problematic.

How, then, does this “vaccine hesitancy” arise? To preemptively conclude, “vaccine hesitancy” is not only caused by
distrust of vaccines or the risk of vaccine side effects, as is generally believed, but rather by distrust of the entities that
promote vaccination. In other words, people’s distrust of the medical profession, government, and administration is
thought to be the cause of their “vaccine hesitancy.” In fact, nomatter howmuch themedical profession, government, and
administration scientifically prove the safety of vaccines, and nomatter howmuch they claim that people’s health damage
is not caused solely by vaccine side effects, it may change the mindset of those who are at some vaccine hesitant, but it
cannot reduce it to zero. Various approaches have been pointed out to reduce vaccine hesitancy, including education,
health literacy, and consideration about individual stress level.9–13 The aforementioned “vaccine hesitant” people, those
who hesitate to vaccinate even if they do not have such clear intentions, do not have a sense of trust in the camps that
recommend vaccines: vaccine manufacturers, the medical profession, the Ministry of Health, Labor, and Welfare, and
politicians.

This paper will begin with a review of previous studies in public health and in medicine and health sciences on “vaccine
hesitancy” in Japan. By doing so, the author will confirm that most studies analyze people’s hesitancy toward vaccines in
terms of negative “rumors” about vaccines, risk perception of vaccine side effects, and sense of burden when receiving
vaccinations.14,15 Then, by using literature and news reports of patient’s narrative, the author points out that the
background of “vaccine hesitancy” is not only distrust of vaccines and risk awareness, but also distrust of those who
provide vaccines and promote vaccines, such as medical professionals and the government. Finally, the author suggests
that the problem of “vaccine hesitancy” can be reduced if medical professionals and governments show sincere empathy
and attitude toward vaccine side effect victims and those who are hesitant to vaccinate.

Overview of immunization in Japan
It is said that vaccine-preventable diseases are best prevented by vaccination. In the past, there was a persistent “rumor”
that the measles, mumps, and rubella combined (MMR) vaccine could cause autism. And even now that this has been

REVISED Amendments from Version 1

Reflecting helpful comments from reviewers, the author has made the abstract more concise, changed one of the twice-
used section headers, and expanded the bibliography. In addition, the author has further refined the discussion of medical
uncertainty and trans-science. The author also responded to all other reviewer comments and resolved any questions. The
author believes that these improvements have enhanced this paper.
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scientifically proven to be false, “vaccine hesitancy” remains.16 And some parents make the decision not to have their
children receiveMMRvaccinations. Japan is no exception, and this skepticism about vaccines existed in the past and still
exists today.

The HPV vaccine is intended to prevent cervical cancer, but the HPV vaccination has been a great problem in Japan over
the years. In Japan, public subsidies for the HPV vaccine began in 2011, and in 2013, the vaccine became a routine
vaccination administered mainly by municipalities based on the law. At that time, girls between the ages of 13 and
16 years were eligible for the public subsidy. According to The Japan Society of Gynecologic Oncology, the HPV
vaccination rate was as high as approximately 70% when this system was first introduced.17,18

However, adverse events which were called “a variety of symptoms” occurred in girls after HPV vaccination.
These symptoms included generalized cramping and the inability to stand or walk after vaccination. These symptoms
of girls were repeatedly reported by the mass media on TV and in newspapers as side effects of the vaccine.19 In addition,
a great deal of information about the side effects of HPVvaccinewas also circulated on social networking services, further
increasing the public’s distrust of the vaccine.

As a result, many girls and their families became hesitant to receive the HPV vaccine. In June 2013, the Ministry of
Health, Labor, and Welfare (MHLW) announced that it would no longer actively recommend the HPV vaccine. The
MHLW stated, “We will not exclude it from the routine vaccination program. However, it has decided not to actively
recommend the vaccine. This was then announced to the general public. The specific wording of theMHLW’s statement
at that time was, “We do not actively recommend the vaccination,” and “Please take the vaccination after understanding
its benefits and risks.

This decision by the MHLW led the public to recognize that the government had acknowledged the dangers of the HPV
vaccine. Since then, the HPV vaccination rate has plummeted to less than about 1% in just over three years. This
withholding has continued for a long time, and by 2020 the vaccination rate had dropped to 0.1%.20 In Europe and the
USA, the HPV vaccination rate is between 70% and 80%, so Japan’s low vaccination rate is outstanding.

It was under these circumstances that the COVID-19 pandemic occurred. Initially, there was no vaccine against
COVID-19, and infection was prevented through behavioral measures such as maintaining social distance and wearing
masks. However, a vaccine was developed at the end of 2020, making prevention possible. In Japan, a system was
prepared for gradual intake starting around the beginning of 2021. The COVID-19 vaccine has been accepted by a
relatively large number of the population, with nearly 80% of the population vaccinated for the first and second doses; the
third dose is lower, at about 60%, but not lower than in other countries.21

At the same time, however, many negative “rumors” circulated about the current COVID-19 vaccine, which is a newly
developedmRNA-based vaccine. Andmany people chose not to receive the vaccine. The following is an overview of the
reasons for vaccine hesitancy based on previous studies on such “vaccine hesitancy.”

Hesitations about vaccines 1): negative “rumors” about side effects and vaccination itself
Themedia reports of serious side effects, and the spread of such rumors on social networking sites are commonly cited as
major reasons for people’s hesitation to get vaccines.22 For example, with regard to the HPV vaccine, “rumors” ran
rampant, ranging from “the side effects are so severe that it makes it impossible to lead a daily life,” to “getting the vaccine
makes you infertile,” to “the HPV vaccine is a government conspiracy”.

The following “rumors” about COVID-19 vaccine also spread on SNS: “vaccinations do not work”, “side effects are
scary”, “vaccines weaken the human immune system”, and “young women will not be able to have children if they are
vaccinated”. Such “rumors” are flying around, and even the opinion that “vaccination is not necessary because antibodies
will be produced if the infection occurs naturally” is being circulated. This situation is often evaluated as “low health
literacy”.14

However, it is also true that some people have suffered serious health problems due to vaccine-induced side effects. For
example, even for the COVID-19 vaccine, the MHLW has so far accepted 3,680 applications for relief under the
Immunization Health Damage Relief Program.23,24 And 850 people have been identified as victims of adverse reactions
to coronavirus vaccines through the examination. Among them, a woman in her 90s who developed acute allergic
reactions and other symptoms after receiving a new coronavirus vaccine and died was included. Thus, it is true that there
are health hazards, including deaths, caused by vaccination, so it is necessary to avoid assuming that thosewho hesitate to
be vaccinated are simply influenced by “rumors” in general.
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Hesitancy toward vaccines 2): risk perception toward vaccines
Vaccines come with the risk of side effects, and adverse reactions can occur after vaccination. Immunization has the
advantage of preventing diseases (benefit), but also has adverse reactions and serious side effects (risk). The Immuni-
zation Law in Japan provides for the prevention of infection through the safe administration of vaccinations, as well as for
remedial measures in the event of risk. The vaccination system is designed to address unavoidable risks.

People with underlying diseases or immune disorders, such as allergies, are considered to be at high risk from
vaccinations. Thus, for these people, the risks are higher than the benefits of receiving vaccinations. So, it is precisely
because there are potentially people in society who cannot be immunized that it is necessary for those who can be
immunized to be vaccinated to prevent infectious diseases. This is the concept of “herd immunity,”which is a basic public
health mechanism.25

However, if one takes the view that everyone is at risk for vaccination, it becomes difficult to achieve a form of “herd
immunity.” This would increase the risk of infection for those who are constitutionally unable to receive vaccinations.
Because people have corrected information that vaccinations cannot avoid side effects, they may weigh the benefits of
vaccinations against the risks and decide that the risks are greater. Some people try to avoid the risks even when experts
agree that the benefits are greater and the risks are smaller. In such cases, it would not be possible to say that such people
have low health literacy.

Vaccine hesitancy 3): burden to vaccinate
Rumors and concerns about risks are not the only reasons for vaccine hesitancy. Several studies have shown that the
burden of time and cost are the main reasons for “vaccine hesitancy.” For example, there are many types of vaccinations
for pediatric infectious diseases. While other countries offer a combination of six vaccines, Japan does not offer
simultaneous vaccination with the exception of the MR vaccine. For this reason, parents have to adjust their own
schedules and take their children to medical institutions for multiple vaccinations. It has been reported that this high
burden for parents leads to “vaccine hesitancy”.26

The first of these burdens is the time burden.27 In order to receive the vaccine, children must be taken to hospitals and
clinics during the daytime when they are open. However, many parents find it difficult to find the time to do so. Often,
dual-workers or single-parent families limit the time of day when they can take their children to a medical facility. If they
havemore than one child, theymust ask someone else to babysit, and taking time off work is not an easy task. Second, the
vaccine schedule is complicated and burdensome to keep track of.28 However, in Japan, where the practice of having a
family doctor is not common, parents are basically responsible for setting up their own vaccine schedule and many
parents find this difficult. Third, the number of medical institutions where pediatricians work has been decreasing. In
2008, there were 2906 pediatric facilities, but by 2018, the number had decreased to 2567.29 The resulting decrease in the
number of places where vaccinations can be given has also contributed to the difficulties felt by parents. The need for
pediatric clinics that are open on weekends has also been pointed out so that parents with weekday jobs can see their
children even on weekends.30 Furthermore, many parents feel a financial burden as a fourth factor. The vaccinations
themselves are free of charge, as they are covered by public funds. However, the cost of transportation from home to the
medical institution, the cost of babysitting if there are other children, and the loss of income due to absence fromwork are
cited as financial burdens.When parents are low-income status, the vaccination rate of their children is markedly lower.31

Such circumstances that increase the financial burden reflect the current state of Japanese society, in which parents work
long hours due to their unstable work style of part-time work and reduced income caused by the recession and divorce. In
addition, family members’ circumstances, such as divorce, family discord, and the lack of other reliable guardians due to
non-Japanese nationality, are also considered to be causes of “vaccine hesitancy.”

Changing treatment of vaccines
As we have seen above, negative “rumors” about vaccines, concerns about the risk of side effects, and the financial and
time burden of vaccinating have been pointed out as reasons for “vaccine hesitancy.” This is also true to some extent for
the COVID-19 vaccine. In a study that examined the percentage of Japanese hesitant to receive the COVID-19 vaccine
and investigated factors associatedwith “vaccine hesitancy,” 11.3% (10.9–11.7%) of the 23,142 responses analyzedwere
hesitant to receive the COVID-19 vaccine.32 This breakdown of “vaccine hesitancy”was higher among young adults and
women, particularly among young women (15.6%). On the other hand, the percentage of “vaccine hesitancy” was the
lowest among oldermen, at 4.8%. Themost frequently cited reason for not vaccinatingwas fear of adverse reactions to the
vaccine. More than 70% of respondents were concerned about adverse reactions to the vaccine. This percentage of
“vaccine hesitancy” toward COVID-19 in Japan was comparable to that of previous studies overseas.

Page 5 of 22

F1000Research 2023, 11:1103 Last updated: 18 JAN 2023



The age range for COVID-19 vaccination has been gradually lowered in Japan. In conjunction with this, some studies
have evaluated factors related to parents’ “vaccine hesitancy” toward COVID-19. An online survey of parents of children
aged 3–14 years living in Japan revealed that parents’ “vaccine hesitancy” towardCOVID-19was correlatedwith theway
they obtained information about the vaccine.33 That is, those who cited social media as the most reliable source of
information were found to be more hesitant about vaccination than those who trusted official information. Furthermore,
more mothers than fathers, and more people with low than high awareness of infection risk, felt “vaccine hesitancy”. The
study also showed that those with lower levels of satisfaction with social relationships were more likely to be hesitant to
vaccinate.

In summary, those who are more concerned about the risk of adverse reactions to vaccines, those who get their
information from social media, and younger people are particularly hesitant to vaccinate. However, despite this “vaccine
hesitancy,” the COVID-19 vaccination rate in Japan is higher than in other countries.

The Vaccine Confidence Index in Japan is known to be one of the lowest in the world.34 One reason for this is that the
MHLW, which promotes immunization, itself had concerns about the safety of the HPV vaccine and stopped actively
recommending it in 2013.35 In response to this, Japan’sMinistry of Health andWelfare did what many scientists consider
to be a terrible mistake. Some even commented that they were pushed by anti-vaccine activists, who claimed that there
were side effects, to stop recommending vaccination to prevent cervical cancer.”36

Japan initially approved GlaxoSmithKline’s HPV bivalent vaccine (which protects against the two HPVs with the
highest cancer risk) in 2009 and Merck’s quadrivalent vaccine in 2011; in April 2013, the MHLW added both to the
national immunization program and began recommending vaccination. However, just 10 weeks later, a number of girls
complained of chronic pain, headaches, and motor problems after being vaccinated. The advisory committee therefore
proposed to discontinue the recommendation, and theMHLW temporarily suspended the active recommendation in June
2013. As a result, the HPV vaccination coverage plummeted from about 70% to less than 1%, and then to 0.1%.37

However, in November 2021, the MHLW announced that it would begin recommending HPV vaccinations in April
2022, on the grounds that the safety of the vaccine had been confirmed. The reason for this is that the HPV vaccination in
Japan has been confirmed to be safe. This was based on a campaign to call for vaccination in Japan, as well as academic
studies that showed that such safety issues did not appear in clinical trials.38 Another major factor was the announcement
by the WHO’s Global Advisory Committee on Vaccine Safety in 2017 that, after an extensive review of studies from
around the world, the vaccine was “extremely safe.”39

The Advisory Committee of the MHLW decided that there was no reason not to resume recommending HPV
vaccination.40 In addition, in conjunction with this, the MHLW issued a catch-up vaccination guide in March 2022,
for those who missed the HPV vaccination. This refers to a measure that allows women with birthdays between April
2, 1997 and April 1, 2006 who did not receive the HPV vaccine when they should have received it by public expense.
Normally, the age range for routine HPV vaccination is from the sixth grade of elementary school to the first grade of high
school, that means 12–16 years old. However, as evidenced by the extremely low vaccination rate, many people miss out
on HPV vaccination during this period. Therefore, the MHLW decided to offer a new HPV vaccination opportunity for
those who are over 16 years old who have not yet been vaccinated. The MHLW has set that period as three years, from
April 2022 toMarch 2025.41 The procedure for receiving the catch-up vaccination is that each eligible personwill receive
a notice from the municipality in which she has a certificate of residence, which she will take to a medical institution for
the vaccination.

The MHLW has a “Q and A” section on the HPV vaccine on its website. One of the questions is, “Why is there a new
vaccination opportunity for women born between 1997 and 2005? The answer to this question is: “Because we are going
to offer the opportunity for vaccination to women born between 1997 and 2005. In answer, it says, “From 2013 to 2021,
efforts to recommend individual HPV vaccination were withheld. The reason for this, it says, was that “there was a
situation in which it was not possible to provide sufficient information on the various symptoms, that could occur after
vaccination. It then states that at a meeting of experts in November 2021, it was confirmed that there were no particular
concerns about safety and that the effectiveness of vaccination clearly outweighed the risk of adverse reactions, and thus
the HPV vaccine was recommended.

Social structure of vaccine hesitation
The web version of the Yomiuri Shimbun, a national newspaper, introduced the experience of one late teenage college
student, A, who became ill after receiving the HPV vaccine.42 A received the first HPV vaccine at the end of her second
year of junior high school, and received the A received the first HPV vaccine at the end of her eighth-grade year, and the
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second in June of her junior year. Two days later, a lump about 3 cm in diameter appeared where she had been vaccinated,
and it became painful. When she went to the clinic where she had received the vaccine, the doctor told her that it was a
common occurrence. A’s mother was concerned and did some research on the Internet, and found that girls who had been
vaccinated against HPV had similar symptoms. Then, she contacted the Association for Victims.

After that, A and A’s mother went to the clinic where the vaccine was administered to have a medical certificate written
that it was an adverse reaction to the HPV vaccine. However, the doctor at that clinic did not listen to A verymuch and did
not write a diagnosis, saying that he did not think the HPV vaccine was the cause. After that, A visited many hospitals and
clinics, but her health showed no sign of getting better.

During spring break just before her sophomore year of high school, A went to a reputable osteopathic clinic where many
people who had become physically ill after vaccination went.When she told the practitioner at the clinic about her history
and symptoms, he listened carefully to her story. This practitioner also palpated the patient and said that it might be an
adverse reaction to the vaccine, and told her not to worry because she would recover.

These words made A feel relieved and happy. She had never had anyone tell her that she would be cured, but this
practitioner assured her that she would be cured and did not deny that it was a vaccine side reaction. The practitioner
listened carefully to A and A’s mother’s story and said, “I’m sorry you had a hard time.” A’s mother believes that the
practitioner expressed hope that she would recover, and that the exercise and diet regimens were effective.

Many healthcare professionals have an attitude of suspicion of “fraud,” refusing to listen to the voices of those who have
suffered health problems after receiving vaccines because of the low risk of side effects of vaccines and the scientifically
proven fact that vaccines are “extremely safe.” However, this attitude of health professionals creates distrust from the
people concerned and society.

In addition, the author wrote earlier that an expert meeting on the reapproval of the HPV vaccine was held in November
2021. Prior to this meeting, on August 30, 2021, a letter was sent to the Prime Minister, the Chief Cabinet Secretary, and
the Minister of Health, Labor and Welfare from the “Diet Members Caucus for the Active Resumption of HPV Vaccine
Appreciation.”43 A letter of request was entitled “Request for Prompt Resumption of Active Recommendation of
HPV Vaccine.” It stated that since the manufacturers of the HPV vaccine had prepared for a considerable number of
inoculations to be available, “it is possible that a situationmay arise in which the vaccine that has been preparedmay have
to be discarded due to expiration of its use”.

With this, members of theOmbudsperson Conference onDrugHarms have criticized theDiet members for requesting the
MHLW to recommend the vaccine in order to contribute to the HPV vaccine manufacturers. Furthermore, the Expert
Council of the MHLW has also issued an opinion accusing the MHLW of following the Diet members’ request and
deciding to start catch-up vaccinations.44 This also arouses people’s concerns about the government/administration and
experts who recommend vaccination. It is possible that people’s “vaccine hesitancy” is caused by the medical pro-
fession’s cold attitude toward vaccine victims and distrust of the government and administration, which seem to give
priority to the interests of vaccine manufacturers.

Beyond the vaccine hesitancy problem
As we have seen above, the problem of “vaccine hesitancy” is accompanied by reasons that differ from scientific
evidence. Therefore, the “vaccine hesitancy” problem is not something that can be resolved by improving people’s health
literacy and learning about vaccines correctly, but can be seen as a problem that transcends science. Alvin Weinberg, a
nuclear physicist, used the term “trans-science” to indicate that there are social issues that science can ask, but science
cannot answer. He wrote as following; “Many of the issues which arise in the course of the interaction between science or
technology and society—e.g., the deleterious side effects of technology, or the attempts to deal with social problems
through the procedures of science—hang on the answers to questions which can be asked of science and yet which cannot
be answered by science.”45

There are countless questions inmedicine that cannot be asked by science. American physician and author Lewis Thomas
wrote this about American medicine and society. According to Thomas, the only scientific truth of which we can be
entirely confident is that we are utterly ignorant of nature. The sudden confrontation with the depth and scope of
“ignorance” is the most important contribution that 20th century science has made to human intelligence.46 Thomas
demonstrates the importance of being aware that one cannot be scientifically correct. Regarding the difficulty of judging
some things even as an expert, David Bazelon, a judge and jurist, puts it this way. He wrote that in judging factual issues,
such as the magnitude of the risks arising from an activity, we as a society should rely on those with the appropriate
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expertise. However, even in this formulation, many problems remain. There is no clear line between issues of values and
issues of fact, and even when properly positioned as issues of scientific fact, there is often no consensus or certainty, even
among scientists. Many problems of scientific speculation are in the realm of “trans-science” and cannot be resolved
by scientific method and experimentation.47 Medical sociologist Renée Fox has shown in her classic work that medicine
is with “uncertainty.”48 Uncertainty has been central to her work since the beginning of medical sociology. Fox then
demonstrated the need for careful consideration of the treatment and mishandling of uncertainty and the resulting
biohazards, medical risks, and adverse health effects that can result.

It can be said that the issue of “vaccine hesitancy” is truly a “trans-scientific” issue, and it involves “uncertainty”. How can
we approach such a problem that transcends science? It is important for both the medical profession and the government
to recognize that not everything is clear, that there are areas of “ignorance,” and that there is “uncertainty”when dealing
with vaccines. It is sometimes pointed out that behind the “vaccine hesitancy” is a movement of anti-intellectualism and
anti-expertism that has no scientific basis. However, simply viewing “vaccine hesitancy” as “anti-intellectualism” and
criticizing it is not the answer to the problem. The reason for “vaccine hesitancy” is not so much a distrust of vaccines per
se, but rather a distrust of the regimes that are promoting vaccines:medical, political, and social entities.What can be done
to eliminate this distrust? For example, to understand the pain of those who complain of health problems after receiving
the vaccines and respond to them with sincerity is necessary. And not call those women who have suffered health
problems by vaccination liars, saying that it is not the vaccine’s fault or that they are fraudulent. It is important for experts,
governments, and administrations to take the “third way” by accepting the pain of women who have suffered health
problems and then advocating for the prevention of cervical cancer. This is true for any vaccine.

Kentaro Iwata, a Japanese physician, wrote that “Zero risk is just an impossible illusion”.49 He continued, “It is important
to supply vaccines that are safe to some extent and that make more sense than the immediate misery”. In Japan, 3,000
people die each year from cervical cancer, not only because of the low vaccination rate, but also because of the low
screening uptake rate. This is also sincerely acknowledged, and the need to consider disease prevention not only with
vaccines but also with medical checkups is pointed out. When people’s trust in the medical profession, government, and
administration is low, nomatter howmuch the government recommends vaccination, the public will not trust vaccines. In
order to solve the problem of “vaccine hesitancy”, it will be essential to build people’s trust in the medical profession,
politics, and government, even if this may seem like a roundabout way.

Data availability
Underlying data
There are no underlying data associated with this article.
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Washington, DC, USA 

General Comment: 
 
Professor Hosoda has done substantial research on the topic through a literature search on 
relevant articles and websites. Many of the statements here are backed up with appropriate 
references, but some are missing. I discuss them below. 
 
It is shocking that Japan, a homogenous country with obedient populations, is facing substantial 
vaccine hesitation. The proposal to improve Japanese people’s health literacy, explaining the link 
between “public health and vaccine,” as well as improving communication between medical 
professionals and the public, might be one of the only solutions to reduce vaccine hesitancy in 
Japan. Yet, this is a complex issue globally. It is not only communication between the public and 
health care providers or public health literacy. Much of this is a political belief held by some 
individuals. I argue this because many healthcare providers are hesitating to take vaccines. 
Vaccine hesitancy is a serious public health concern and a complex issue to solve. The situation is 
more significant in the United States, where political issues participate in public health decisions. 
Until I read Professor Hosoda’s article, I was not fully aware of the extent of vaccine hesitancies in 
Japan. However, on one occasion, I was shocked to hear that a Japanese colleague (a daughter of a 
leading medical school professor in Japan) said that they hesitated to obtain the vaccine because 
of a severe side effect reported. If the vaccine’s side effects happen to you or your loved ones, it is 
100% risk; an individualistic country such as the United States would be the first to refuse vaccines 
if higher stakes are reported while your mission is to take a vaccine for the common good. 
 
Vaccine hesitancy should not be a political issue, but it is in many countries. Overall, Professor 
Hosoda’s analysis is highly informative, and the article should be indexed after minor revisions. 
 
Professor Hosoda’s substantial case studies are quite impressive. I recommend indexing after a 
minor proof read, and revisions.  
 
Specific Comments: 
 
Some critical information or logical argument needs to be included in some areas.

Page 1 For example, in the “Abstract,” “Therefore, it is said that how to increase the vaccination 
rate of the population is a major public health challenge. Hence, the substantial number of 
people who do not receive vaccinations due to "vaccine hesitancy" is problematic.” This is a 
confusing sentence: The author needs to explain “herd immunity” before these sentences, 
then the section after these sentences makes sense. 
 

1. 

Page 1 I also do not necessarily fully agree with the author’s conclusion here: “By using 
medical uncertainty and trans-scientific theory, this paper argues that the problem of "vaccine 
hesitancy" can be reduced if medical professionals and governments show sincere empathy and 
attitude toward victims of adverse vaccine reactions and those who hesitate to vaccinate.” I think 
education/health literacy and “mutual aid”/familiar good spirit are more important than 
promoting empathy in one group of people. 
 

2. 

Page 3 The author needs to add a citation here: “According to The Japan Society of Gynecologic 
Oncology, the HPV vaccination rate was as high as approximately 70% when this system was first 

3. 
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introduced.” 
 
Page 3 The author did not mean “girls” but rather “symptoms of girls” or “side effects girls 
experience” in the sentence here. “The mass media repeatedly reported these girls on TV and in 
newspapers as side effects of the vaccine.” 
 

4. 

Page 3 You meant “the side effects of HPV (missing the word “vaccine”)” here. “In addition, a 
great deal of information about the side effects of HPV was circulated on social networking 
services, further increasing the public’s distrust of the vaccine.” 
 

5. 

Page 3 “This is the concept of ‘herd immunity,’ which is a basic public health mechanism” No 
definition of proper “herd immunity” is in the article; I suggest adding the following: 
 
A proper definition of Herd Immunity: 
- Herd immunity is reached when a sufficient proportion of the community in a defined area 
develops a threshold level of immunity to new infection that prevents exponential spread of 
infections in that community”. For COVID-19, the effective reproduction number [R0], the 
number of community members infected by each case of virus in question, has been used 
as reference. This number has to be below one to avoid spread1-4.  
 

6. 

Page 4: Besides reference 10 of Tokyo Shinbun, the author should check the governmental 
information at the COVID-19 site on this issue should cite. 

7. 
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Is the topic of the opinion article discussed accurately in the context of the current 
literature?
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Are all factual statements correct and adequately supported by citations?
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Are arguments sufficiently supported by evidence from the published literature?
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Are the conclusions drawn balanced and justified on the basis of the presented arguments?
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 16 Dec 2022
Miwako Hosoda, Seisa University, Yokohama, Japan 

Dear Prof. Tomoko Steen 
 
Thank you very much for your review. I learned a lot from your suggestion. I would like to 
answer each of your comments. 
 
Specific Comments: 
1.Page 1 For example, in the “Abstract,” “Therefore, it is said that how to increase the 
vaccination rate of the population is a major public health challenge. Hence, the substantial 
number of people who do not receive vaccinations due to "vaccine hesitancy" is problematic.”
 This is a confusing sentence: The author needs to explain “herd immunity” before these 
sentences, then the section after these sentences makes sense. 
 
Response 1 
I added the following explanation in the earlier point of the paper with the references. 
 
"Herd immunity means that the risk of person-to-person transmission is reduced when a 
significant portion of the population becomes immune to an infectious disease. While it is 
not appropriate to overemphasize the benefits of herd immunity, it is certainly possible to 
confirm its substantial effectiveness." 
 
Anderson R.M., May R.M. Vaccination and herd immunity to infectious diseases. Nature. 
1985;318:323–329. 
Randolph HE, Barreiro LB. Herd Immunity: Understanding COVID-19. Immunity. 2020 May 
19;52(5):737-741. doi: 10.1016/j.immuni.2020.04.012. PMID: 32433946; PMCID: 
 
2.Page 1 I also do not necessarily fully agree with the author’s conclusion here: “By using 
medical uncertainty and trans-scientific theory, this paper argues that the problem of "vaccine 
hesitancy" can be reduced if medical professionals and governments show sincere empathy and 
attitude toward victims of adverse vaccine reactions and those who hesitate to vaccinate.” I think 
education/health literacy and “mutual aid”/familiar good spirit are more important than 
promoting empathy in one group of people. 
 
Response 2 
Thank you for pointing this out. For the sake of accuracy, I have made the following 
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changes. 
 
"Various approaches have been pointed out to reduce vaccine hesitancy, including 
education, health literacy, and consideration about individual stress level." 
 
Biasio LR. Vaccine hesitancy and health literacy. Hum Vaccin Immunother. 2017 Mar 
4;13(3):701-702. doi: 10.1080/21645515.2016.1243633. Epub 2016 Nov 3. PMID: 27808587; 
PMCID: PMC5360145. 
 
Zhang H, Li Y, Peng S, Jiang Y, Jin H, Zhang F. The effect of health literacy on COVID-19 
vaccine hesitancy among community population in China: The moderating role of stress. 
Vaccine. 2022 Jul 30;40(32):4473-4478. doi: 10.1016/j.vaccine.2022.06.015. Epub 2022 Jun 8. 
PMID: 35710509; PMCID: PMC9174466. 
  
3. Page 3 The author needs to add a citation here: “According to The Japan Society of 
Gynecologic Oncology, the HPV vaccination rate was as high as approximately 70% when this 
system was first introduced.” 
 
Response 3 
I added the following papers as reference. 
 
Sekine M, Kudo R, Yamaguchi M, Hanley SJB, Hara M, Adachi S, Ueda Y, Miyagi E, Ikeda S, 
Yagi A, Enomoto T. Japan's Ongoing Crisis on HPV Vaccination. Vaccines (Basel). 2020 Jul 
6;8(3):362. doi: 10.3390/vaccines8030362. PMID: 32640691; PMCID: PMC7565470. 
 
Kudo R, Yamaguchi M, Sekine M, Adachi S, Ueda Y, Miyagi E, Hara M, Hanley SJB, Enomoto T. 
Bivalent Human Papillomavirus Vaccine Effectiveness in a Japanese Population: High 
Vaccine-Type-Specific Effectiveness and Evidence of Cross-Protection. J Infect Dis. 2019 Jan 
9;219(3):382-390. doi: 10.1093/infdis/jiy516. PMID: 30299519; PMCID: PMC6325350.  
 
4. Page 3 The author did not mean “girls” but rather “symptoms of girls” or “side effects girls 
experience” in the sentence here. “The mass media repeatedly reported these girls on TV and in 
newspapers as side effects of the vaccine.” 
 
Response 4 
I changed as follows.  
 
“The mass media repeatedly reported these symptoms of girls on TV and in newspapers as 
side effects of the vaccine.” 
 
5. Page 3 You meant “the side effects of HPV (missing the word “vaccine”)” here. “In addition, 
a great deal of information about the side effects of HPV was circulated on social networking 
services, further increasing the public’s distrust of the vaccine.” 
 
Response 5 
I added "vaccine" after HPV. 
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“In addition, a great deal of information about the side effects of HPV vaccine was circulated 
on social networking services, further increasing the public’s distrust of the vaccine.” 
 
6. Page 3 “This is the concept of ‘herd immunity,’ which is a basic public health mechanism” 
No definition of proper “herd immunity” is in the article; I suggest adding the following: 
A proper definition of Herd Immunity: 
- Herd immunity is reached when a sufficient proportion of the community in a defined area 
develops a threshold level of immunity to new infection that prevents exponential spread of 
infections in that community”. For COVID-19, the effective reproduction number [R0], the 
number of community members infected by each case of virus in question, has been used 
as reference. This number has to be below one to avoid spread1-4.  
 
Response 6 
I added the explanation of "herd immunity" by following the advice. 
 
"Herd immunity is reached when a sufficient proportion of the community in a defined area 
develops a threshold level of immunity to new infection that prevents exponential spread of 
infections in that community”. For COVID-19, the effective reproduction number [R0], the 
number of community members infected by each case of virus in question, has been used 
as reference. This number has to be below one to avoid spread1-4." 
 
References 
1. Desai A, Majumder M: What Is Herd Immunity?. JAMA. 2020; 324 (20). Publisher Full Text 
2. Randolph HE, Barreiro LB: Herd Immunity: Understanding COVID-19.Immunity. 2020; 52
 (5): 737-741 PubMed Abstract | Publisher Full Text 
3. Delamater PL, Street EJ, Leslie TF, Yang YT, et al.: Complexity of the Basic Reproduction 
Number (R0).Emerg Infect Dis. 2019; 25 (1): 1-4 PubMed Abstract | Publisher Full Text 
4. Barker P, Hartley D, Beck AF, Oliver GH, et al.: Rethinking Herd Immunity: Managingthe 
Covid-19 Pandemic in a DynamicBiological and Behavioral Environment. NEJM Catalyst. 
2021. Reference Source  
 
7. Page 4: Besides reference 10 of Tokyo Shinbun, the author should check the 
governmental information at the COVID-19 site on this issue should cite.  
 
Response 7. 
I added a report of MHLW which shows a mechanism of the side effect victims. The exact 
number of the people who got side effect was only announced to the mass media, so I keep 
putting the reference of Tokyo shinbun. 
  
Ministry of Health, Labour and Welfare, Health Risk Relief for Novel Coronavirus Vaccine 
Infectious Disease and Immunization Review Subcommittee Meeting December 9, 2021, 
145th Disease and Disability Certification Examination Committee, December 9, 2021. 
(Japanese) 
 
Thank you again for your careful review. If you have any questions and/or concerns, don't 
hesitate to contact with me. 
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Best regards, 
Miwako Hosoda  

Competing Interests: I have no competing interests.

Reviewer Report 22 November 2022
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© 2022 de Barros N. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Nelson Filice de Barros   
Faculdade de Ciências Médicas, Departamento de Saúde Coletiva, Universidade Estadual de 
Campinas, Campinas, Brazil 

Professor Hosoda’s paper reviews studies on "vaccine hesitancy" in Japan, discuss this issue with 
trans-scientific theory, and points that the "vaccine hesitancy" can be reduced if medical 
professionals and governments show sincere empathy and attitude toward victims of adverse 
vaccine reactions and those who hesitate to vaccinate. 
 
As Professor Hosoda affirms, “the reason for “vaccine hesitancy“ is not so much a distrust of 
vaccines per se, but rather a distrust of the regimes that are promoting vaccines: medical, political, 
and social entities”. They present a very important, contemporary, event related to the HPV 
vaccination in Japan and its relationship with “vaccine hesitancy” in Japan and other places. To 
Professor Hosoda, the hesitations about vaccines are related to: negative “rumors” about side 
effects and vaccination itself, risk perception toward vaccines and burden to vaccinate. 
 
Resistance to vaccination has been present in different countries since the second half of XIX 
Century1-3 and, certainly, it is related to the COVID-19 anti-vaccination movement. However, to 
better understand the “vaccine hesitance” related to the COVID-19 pandemic Professor Hosoda 
could introduce in their paper the recent debate about the intellectual property of the COVID-19 
vaccines and the "apartheid of vaccines". 
 
The “vaccine hesitancy”, for Professor Hosoda, is co-related it with trans-scientific theory. They 
assume, as Alvin Weinberg, that there are “questions which can be asked of science and yet which 
cannot be answered by science”. However, it could be positive to expand the trans-scientific theory 
with the biopolitics perspective, from Michel Foucault.4,5 The hesitations about vaccines are less 
related to the science issues and more associated to the political issues, because the “the quest for 
certainty in science is ongoing”6, but many times the science consensus, by definition very 
different from truth, has been used as unquestionable truth, and serving as social technology of 
control. 
 
Professor Hosoda finalises the paper affirming that “it will be essential to build people’s trust in 
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the medical profession, politics, and government”. Their position is very close to the idea of the 
“century of the patient”7, which states that “the health care system inherited from the 20th century 
falls short on doctors and patients. (…) The 21st century should become the century of the patient 
(…) centered around patients—not industries, organizations, or doctors”. Considering the 
proximity of their ideas it could be important whether they discuss some of the seven “sins” the 
authors developed. 
 
Although I have suggested expanding the discussion with "apartheid of vaccines" and biopolitics, 
this does not mean that the article is superficial in relation to the debate on "vaccine hesitancy", 
on the contrary, it is a very representative text on the issue of vaccination in Japan. 
 
References 
1. Hochman G: Priority, invisibility and eradication: the history of smallpox and the Brazilian public 
health agenda.Med Hist. 2009; 53 (2): 229-52 PubMed Abstract | Publisher Full Text  
2. Kestenbaum LA, Feemster KA: Identifying and addressing vaccine hesitancy.Pediatr Ann. 2015; 
44 (4): e71-5 PubMed Abstract | Publisher Full Text  
3. Parents eye Austrian asylum in Italy vaccination dispute. BBC News. 2017. Reference Source  
4. Sylvia JJ: The Biopolitics of Social Distancing.Soc Media Soc. 2020; 6 (3): 2056305120947661 
PubMed Abstract | Publisher Full Text  
5. Liesen LT, Walsh MB: The competing meanings of "biopolitics" in political science. Biological and 
postmodern approaches to politics.Politics Life Sci. 31 (1-2): 2-15 PubMed Abstract | Publisher Full 
Text  
6. Kieslich K: Addressing vaccination hesitancy in Europe: a case study in state–society relations. 
European Journal of Public Health. 2018; 28 (suppl_3): 30-33 Publisher Full Text  
7. Gigerenzer G, Muir Gray JA: Launching the Centuryof the Patient, In: Better Doctors, Better 
Patients, Better Decisions: Envisioning Health Care 2020,” edited by G. Gigerenzerand J.A.M. Gray. 
Strüngmann Forum Report, vol. 6, J. Lupp, series ed. Cambridge, MA: MIT Press. 2020. Reference 
Source  
 
Is the topic of the opinion article discussed accurately in the context of the current 
literature?
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expertise to confirm that it is of an acceptable scientific standard.

Author Response 16 Dec 2022
Miwako Hosoda, Seisa University, Yokohama, Japan 

Dear Dr. Nelson Filice de Barros, 
 
Thank you very much for your review. I learned a lot from your comments. I update the 
current version of manuscript by responding the other reviewers' comments. Thank you 
again for your contribution. 
 
Best regards, 
Miwako  

Competing Interests: I have no competing interests.

Reviewer Report 11 October 2022
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© 2022 Long C. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited. The author(s) is/are employees of the US Government and therefore domestic 
copyright protection in USA does not apply to this work. The work may be protected under the copyright laws of 
other jurisdictions when used in those jurisdictions.

Carrie Mae Long   
Laboratory of Bacteriology, Division of Intramural Research, National Institute of Allergy and 
Infectious Diseases, National Institutes of Health, Hamilton, MT, USA 

The submitted manuscript aims to describe vaccine hesitancy in Japan and provide 
recommendations for the reduction of this phenomenon based on the concepts of “medical 
uncertainty” and “trans-scientific theory”. The author suggests that empathetic attitudes shown by 
governmental and medical professionals are a key consideration in addressing vaccine hesitancy. 
The manuscript addresses an important, timely topic and provides valuable insight. Indeed, a 
growing body of literature addressing this theme exist; however, I feel that the submitted 
manuscript does not adequately capture this breadth. Furthermore, the author’s arguments were 
not consistently supported by the published literature. I feel that the manuscript’s clarity and 
organization could be improved. Major and minor comments are as follows: 
 
Major Comments:

I felt that the manuscript could be more concisely written, allowing for the inclusion of more 
prescient information. This was especially apparent in the abstract, which I feel could be 
shortened and more focused. Further, the general organization of the manuscript could 
potentially be improved by renaming select section headers (e.g. “Overview of 

○
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immunization in Japan” to “Overview of vaccine hesitancy in Japan”; There are two sections 
named “What is vaccine hesitancy?”). 
 
At times, the author’s statements were not supported by citations. For example: “It is 
estimated that 5-10% of the vaccine hesitant population has strong antipathy…”; “To 
preemptively conclude, “vaccine hesitancy” is not caused by distrust of vaccines or the risk 
of vaccine side effects, as is generally believed, but rather by distrust of the medical…”. 
Further, the author states that “no matter how much the medical profession, government, 
and administration scientifically prove the safety of vaccines, and no matter how much they 
claim that people’s health damage is not caused solely by vaccine side effects, the mindset 
of those who are “vaccine hesitant” will not change.” There are numerous studies that 
suggest the opposite1-4. In addition, there are studies addressing the author’s core 
argument of the importance of empathy and I feel that these studies should be cited 5-9. 
Overall, I feel that amelioration of the lack of relevant citations and ensuing discussion 
would strengthen the author’s arguments and the manuscript as a whole. 
 

○

I feel that the concepts of “medical uncertainty” and “trans-scientific theory” should be 
defined earlier in the manuscript and described more comprehensively, given their 
importance to the author’s central argument. 

○

Minor Comments:
I felt that the use of quotation marks was not consistent. Perhaps this could be addressed 
for clarity. 
 

○

The statement that “People with underlying diseases or immune disorders, such as 
allergies, are considered to by at high risk from vaccinations.” is not necessarily true for all 
vaccines. I suggest clarifying this statement as most contraindications are vaccine/platform 
specific. 
 

○

Is the “MR” vaccine reference in the “Vaccine hesitancy 3): burden to vaccinate” section 
referring to the “MMR” vaccine?

○
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7. Poland CM, Ratishvili T: Vaccine hesitancy and health care providers: Using the preferred 
cognitive styles and decision- making model and empathy tool to make progress.Vaccine X. 2022; 
11: 100174 PubMed Abstract | Publisher Full Text  
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Is the topic of the opinion article discussed accurately in the context of the current 
literature?
Partly

Are all factual statements correct and adequately supported by citations?
Partly

Are arguments sufficiently supported by evidence from the published literature?
Partly

Are the conclusions drawn balanced and justified on the basis of the presented arguments?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Immunology, vaccinology, bacteriology.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 16 Dec 2022
Miwako Hosoda, Seisa University, Yokohama, Japan 

Dear Dr. Carrie Mae Long, 
 
Thank you very much for your review. I learned a lot from your suggestion. I would like to 
answer each of your comments. 
 
Comment 1:

I felt that the manuscript could be more concisely written, allowing for the inclusion 
of more prescient information. This was especially apparent in the abstract, which I 
feel could be shortened and more focused. Further, the general organization of the 
manuscript could potentially be improved by renaming select section headers (e.g. 
“Overview of immunization in Japan” to “Overview of vaccine hesitancy in Japan”; 
There are two sections named “What is vaccine hesitancy?”).

○

My answer 1: 
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The abstract is within the designated word count, so I think it is fine as it is, but I have 
shortened it a bit according to your advice. 
 
I changed the section headers of second “What is vaccine hesitancy?” to "Social Structure 
that causes vaccine hesitation" 
 
Comment 2:

At times, the author’s statements were not supported by citations. For example: “It is 
estimated that 5-10% of the vaccine hesitant population has strong antipathy…”; “To 
preemptively conclude, “vaccine hesitancy” is not caused by distrust of vaccines or the 
risk of vaccine side effects, as is generally believed, but rather by distrust of the 
medical…”. Further, the author states that “no matter how much the medical 
profession, government, and administration scientifically prove the safety of vaccines, 
and no matter how much they claim that people’s health damage is not caused solely 
by vaccine side effects, the mindset of those who are “vaccine hesitant” will not 
change.” There are numerous studies that suggest the opposite1-4. In addition, there 
are studies addressing the author’s core argument of the importance of empathy and 
I feel that these studies should be cited 5-9. Overall, I feel that amelioration of the lack 
of relevant citations and ensuing discussion would strengthen the author’s 
arguments and the manuscript as a whole.

○

My answer 2: 
In order to be more accurate in content, the text has been rewritten as follows. And added 
supportive references. 
“no matter how much the medical profession, government, and administration scientifically 
prove the safety of vaccines, and no matter how much they claim that people’s health 
damage is not caused solely by vaccine side effects, it may change the mindset of those who 
are at some vaccine hesitant, but it cannot reduce it to zero.” 
 
Comment 3:

I feel that the concepts of “medical uncertainty” and “trans-scientific theory” should 
be defined earlier in the manuscript and described more comprehensively, given 
their importance to the author’s central argument. 

○

My answer 3: 
I add the concepts of “medical uncertainty” and “trans-scientific theory” earlier in the 
manuscript and described more comprehensively. 
 
Comment 4:

I felt that the use of quotation marks was not consistent. Perhaps this could be 
addressed for clarity.

○

My answer 4: 
 I have standardized the use of quotation marks. 
 
Comment 5:

The statement that “People with underlying diseases or immune disorders, such as 
allergies, are considered to by at high risk from vaccinations.” is not necessarily true 
for all vaccines. I suggest clarifying this statement as most contraindications are 
vaccine/platform specific.

○
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My answer 5: 
I changed the sentence.  
“People with underlying diseases or immune disorders, such as allergies, are mostly 
considered to be at high risk from vaccinations.” 
 
Comment 6:

Is the “MR” vaccine reference in the “Vaccine hesitancy 3): burden to vaccinate” 
section referring to the “MMR” vaccine?

○

My answer 6:  
In many other countries, the MMR vaccine is used, but in Japan, the MMR vaccine is not 
used; the MR vaccine is used. 
 
I have added important references. 
 
If you have any further questions, please let me know. Thank you again for your effort.  
 
Best regards, 
Miwako Hosoda  
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