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ABSTRACT

Aricle htstoッ

In 1976, influenza mass vaccination among schoolchildren was started under the Preventive Vaccination
Law, which was intended to control epidemics in the community. However, in the late 1980s, questions
about this policy and vaccine efficacy arose, and a campaign against vaccination began. In 1994, influenza
was excluded from the target diseases list in the Preventive Vaccination Law, without considering the
immunization policy with respect to the common indications in high-risk groups. In 2001, the Law was
again amended, specifying target groups, such as the elderly aged 65 or over, for influenza vaccination.
In the 2005-2006 season, vaccine coverage among the elderly reached 52%.This shows that the need
for vaccination has gradually become understood. However, the anti-vaccination campaign, which claims
that the influenza vaccine has no efficacy, is still active. Vaccine efficary studies that were not properly
conducted are also being reported. In 2002, the Ministry ofHealth, Labor, andWelfare organized a research
group on vaccine efficacy consisting ofepidemiologists. The present symposium, as part ofthe 9th Annual
Meeting oftheJapanese Society forVaccinology in 2005, was planned to further introduce epidemiological
concepts useful in studying influenza vaccine efficary.
@ 2008 Elsevier Ltd. All rights reserved.
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l.

Introduction
Japan

is the only country in the world to have

knowledge has contributed to difficulties in program implementation.
adopted

mass vaccination of schoolchildren for'influenza control, which

in an anti-vaccination

campaign that still continues
and claims that influenza vaccine has no efflcacy. This has
resulted in two peculiar circumstances in Japan. First, many people are concerned about influenza vaccine efficacy, whether or
not they have the specialized knowledge required to understand
the issue. Second, self-proclaimed specialists, who often lack
resulted

specialized knowledge, nevertheless consider themselves special-

ists. As a result, people interested in influenza vaccine efficacy
hear contradictory comments from real specialists, would-be
specialists, and lay people, with lay people having the loudest
voice.
The present symposium was planned to summarize the essen-

tial knowledge needed to understand the

issues involved in
influenza vaccine efficacy. Here, as a prologue to the symposium,
we will briefly review the history of infl uenza vaccination programs
in Japan, so that international readers can appreciate how lack of

Abbreviations: Cl, confidence interval; MHW, Ministry of Health and Welfare;
MHLW Ministry of Health, Labor, and Welfare.
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2.

The beginning of influenza mass vaccination

In Japan, the Preventive Vaccination Law was promulgated in
1948, although influenza was not listed at that time. After the
great impact of the 1957 Asian flu pandemic, a special program to
promote influenza vaccination among schoolchildren was started
in 1962, though it was not mandated by the Law. After the 1968
Hong I(ong flu pandemic, the government was determined to establish further effective countermeasures against influenza. However,
the rationale behind influenza control, which is to prevent severe
complications and death among high-risk individuals, was not
reflected in the vaccination strategy, and schoolchildren continued
to be the sole target of active influenza vaccination. This somewhat one-sided policy gradually became entrenched, and studies
that supported the approach were emphasized [1]. In 1976, the
Preventive Vaccination Law was amended to include influenza
among the target diseases, and mass vaccination of schoolchildren
was started. This policy was intended to control influenza epidemics in the entire community by suppressing transmission in
schools, while in Western countries, on the other hand, influenza
vaccine was being given mainly to high-risk individuals, such as
the elderly, at that time [2]. This was the beginning of chaos in
influenza vaccination policy and in the influenza vaccine efflcacy
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debate that took place during the following 20 or more years in
Japan.

3. Effect of mass vaccination on influenza impact
The unconventional policy of mass vaccination of schoolchildren
attracted attention about whether it could actually mitigate the
impact of influenza. However, no positive result of the policy was
clearly shown [3]. A recent study reported that mass vaccination
ol schoolchildren reduced influenza mortality among the elderly;
excess deaths among the elderty were lower during mass vaccination and then increased after discontinuation of the program
[4]. However, this finding was criticized from several perspectives, including the increase in the elderly population, the rapid
increase in the number of nursing homes and other living centers for seniors, and the definition of the influenza season [5].
Another study inferred that the discontinuation of mass vaccination among schoolchildren was responsible for an increase in
influenza-associated deaths among young children [6]. On the
other hand, a study focusing on the elderly in the United States
failed to correlate increased vaccine coverage with a decline in mortality in any age groups [7]. In any case, these studies, whether the
results were positive or negative, cannot provide solid evidence for
influenza vaccine efficacy both at the population level and at an
individual level, because they are "ecological studies." The subtlety
involved in interpreting such studies has been discussed elsewhere
t8l.

4. Scepticism about influenza vaccine efficacy
From 1976 to 1982 more than 10 million schoolchildren annually
received influenza vaccine, with the peak of 16.5 million vaccinees
in each of 1983 and 1984. However, seasonal epidemics contin-

ued to occur, the elimination of which had been the objective
of the mass vaccination policy. Furthermore, in Japan, individuals
use the term "Kaze" (meaning cold) almost interchangeably with
flu, and would say "l contracted I(aze, even though I received an
influenza vaccine" [9]. School physicians, who were mostly private community practitioners who were in charge of school mass
vaccination, were often asked about influenza vaccine efficacy by
parents and teachers. This was an unexpected question for these
frontline clinicians, since they had seldom been queried about the
other vaccines. Many of them decided to study influenza vaccine
efficacy by comparing the frequencies ol I(aze, severe Kaze, or
absenteeism due to Kaze between vaccinees and non-vaccinees
in the school setting. Many such studies failed to detect vaccine
efflcacy due to misclassiflcation of disease; however, they played
an important role in stigmatizing influenza vaccine. Thus, in the
late 1980s, two issues arose: whether influenza mass vaccination
effectively prevents community epidemics; and whether influenza
vaccine effectively prevents influenza attacks in individuals. With
the blending of these two questions by the campaign against
influenza vaccination, which involved the mass media, teachers'
union, consumers' union, and other groups, influenza vaccine coverage among schoolchildren declined steeply from about 80% at its
peakto 18%in1992.

5. Discontinuation of mass vaccination programs
In contrast to the many reports that alleged that influenza vaccine had little or no efflcacy, three qualiry Japanese studies were
also published. The first one, a randomized, controlled study, was
done among high school students during the 1968-1969 season.
This study demonstrated that vaccine efflcacy against serologically

conflrmed infectionwas 80% (P< 0.001) forA(H3) and43% (P< 0.01)
for B [10]. The second study, a case-control study among elementary schoolchildren, was done during the 1988-1989 season when
A(H1) viruses were predominant. After adjusting for several confounders, the odds ratio ofvaccination against influenza-like illness
with fever >39 oC was calculated to be 0.33 (95% confidence interval
(CI): 0.14-0.78) [11]; of interest, this flnding was wrongly cited in a
recent systematic review article [12]. The third study, an observational follow-up study among asthmatic children aged 2-14 years in
the clinic setting, showed that vaccine efficacy against infection was
67.5% (P<0.07) for A(H3), 43.7% (P<0.01) for B, and 42.1% (P< 0.01)
for both A(H3) and B combined [13]. However, these scientiflc
reports were not considered when the vaccination program was
being evaluated, since the vaccination policy and vaccine efficacy
were being studied and discussed mainly by pediatric practitioners, who had an interest in school health, and by microbiologists,
who were interested in the vaccine. In June 1994, the Preventive Vaccination Law was amended to exclude influenza from the
list of target diseases without considering an immunization policy that would be based on the common indications for high-risk
groups. Thus, influenza mass vaccination among schoolchildren
that had lasted for nearly 20 years under the Law was discontinued. This is in striking contrast to what happened in the United
States, where, in 1993, the federal government's Medicare program
started reimbursement for the cost of influenza vaccine and its
administration.

6. The pendulumswings back
At a time when interest in influenza disease and the influenza
vaccine was extraordinarily low, several authors reviewed the misunderstandings about the vaccine and vaccination strategy [9,14].
Then, in 1997, the first Committee for Influenza Pandemic Preparedness was established by the Ministry of Health and Welfare
(MHW) and clearly specified the rationale of influenza control and
influenza vaccine efflcacy, given the results of the three abovementioned studies [10,11,13]. The committee also reviewed the
frequency of influenza vaccine side effects, which had been officially recognized and compensated for during the mass vaccination
era (1977-1994): 116 events among 329,339,615 vaccinations, that
is "0.35 x 10-6 (95%CI: 0.29 x lO-G toO.42x 10 6)pervaccination",
which can also be stated as "0.07 x 10-6 per week after vaccination", assuming that the maximum duration between vaccination
and the onset of side effects is 35 days. Once again, the mass
media began to show their interest in influenza, and newspapers
headlined influenza deaths in nursing homes. Thus, it appeared as

if the pendulum were swinging back, though the negative view
of influenza vaccine persisted. At that time, there was an article
published in a magazine alleging that the group of people with
favorable views towards influenza vaccine had been the result of
collaboration among vaccine manufactures, scientifically biased
researchers, and the MHW [15]. It also presented survey data
on influenza attack rates (vaccinees 77.0%, non-vaccinees 75.4%)
and absenteeism due to influenza (vaccinees 73.3%, non-vaccinees
72.8%) and. concluded that it would be hard to accept that influenza
vaccine is effective. Fortunately, unlike the period from the late
1980s to the early 1990s, few people agreed with this view, but

unfortunately, there were still only a few individuals who could
instantly understand the drawbacks of such data reported in the
magazine. It is quite clear that the survey data reported suffered
substantially from misclassiflcation of disease due to loose criteria, such as "Kaze", particularly when compared to the reported
attack rates (45-60%) among schoolchildren during the 1957 Asian
flu pandemic.
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7. A new vaccination stratesr and the present status

that "Every vaccine recipient cannot necessarily avoid contracting influenza." To resolve this dilemma, they perform their own

During the 1996-1997 influenza season, the MHW issued a
notice to all prefecture governments that welfare institutes were
to make the necessary arrangements to ensure that all residents
could receive influenza vaccine. In 1999, the MHW and theJapan

studies of vaccine efficacy. They believe that the failure to detect
vaccine efficacy during the mass vaccination era was solely due to
the use of a clinically deflned outcome. Now, they are confident

Medical Association collaborated on a campaign whose slogan was,
"Don't confuse influenza with Kaze. Don't underrate influenza."
Finally, in 2001, the Preventive Vaccination Law was amended to
again include influenza, specifuing two target groups: the elderly
aged 65 or older and those aged 60-64 years with heart, kidney,
lung, and other chronic disorders. Under this LaW more than 99%
oleligible persons are elderly, since the 60-64-year-old age group
is normally classified as the disabled people who are offlcially registered for special welfare services. Under the Laq municipalities
have to take responsibility for offering vaccinations to the target
groups. The cost of providing the influenza vaccine, including not
only the cost of the vaccine and the cost of its administration, but
also a health consultation fee to determine whether it is indicated, is
roughly 5000Japanese Yen (Y); the municipality provides a subsidy
(Y4000), and the individual contributes a self-payment (Y1000).
The cost and the division of the cost are not equal among the municipalities, but they depend on the agreement between the municipal
government and the community medical association. The relatively
high cost ofvaccination reflects the need to deal with the negative
perception of influenza vaccine safety, since the anti-vaccination
campaign always exaggerates the side effects of the vaccine.

Since 2001, vaccine coverage among the target population
in 2007-2002, 35% in
2002-2003, 45% in 2003-2004, 47% ln 20O4-2005, and 52% in
the 2005-2006 season. These flgures reflect the coverage among
the elderly aged 65 or over, since they account for almost all
of the target population. Thus, the significant health impact of
influenza and the important role that vaccination plays have gradually become understood by the general public. Geriatric hospital
physicians have played an important role in disseminating information about influenza vaccine efficacy. They closely observe each
patient throughout the influenza season, since influenza-related
complications, such as pneumonia, are critical issues in their hospitals. They can, therefore, themselves observe the reduction in severe
complications and death among vaccinated patients compared to
non-vaccinated patients. This situation is quite different from that
of the school physicians who were previously engaged in mass vaccination; they only had contact with the children who visited their
clinics during influenza season. Many or almost all such children
suffering from flu symptoms had received influenza vaccine due to
the high vaccine coverage rates that had been achieved with the
mass vaccination programs.

has been consistently increasing: 28%

8.

Recent developments surrounding influenza vaccine

InJapan, while anti-vaccination campaigns are still active, they
have weakened and have some peculiar features. The opposition
is based upon the view that influenza vaccine has a little or no
efficacy but a high risk of side effects, and that influenza is not a
serious disease for which preventive intervention is required. It is
really regrettable that there are physicians who inexplicably share
the views of the anti-vaccination activists and object to influenza
vaccination. This situation is in sharp contrast with that in Western countries where the major reasons for refusing vaccination are
typically religious beliefs or personal principles.

Many physicians and pediatricians still feel frustrated by the
degree of efficacy of the present influenza vaccine. They usually
make apologies when administering influenza vaccine, explaining

that laboratory-confirmed influenza can be identifled in their clinics using a newly developed commercial rapid diagnostic kit. Thus,
they tend to first register vaccinated and non-vaccinated subjects
before the influenza season, and then simply calculate the proportion of clinic visitors with positive rapid antigen tests among the
initially enrolled subjects by vaccination status; they do not include
any information on non-clinic visitors. It appears difficult for frontline clinicians to recognize that observing individual study subjects
with equal intensity is of paramount importance in these types of
studies. As in the 1980s, although fewer in number, several studies
have been conducted by clinicians who lack even a rudimentary
appreciation of epidemiologic principles, including selection bias,
confounding, and misclassiflcation. Ofeven greater concern is that
there are fewJapanese researchers who can critically review such
flawed studies, which results in the presentation at scientific meeting or publication in journals of fundamentally flawed studies [16].
Thus, in 2002-2004, the Ministry of Health, Labor, and Welfare (MHLW: the former MHW was reorganized in 2001) created
a research group consisting of epidemiologists, for the "Appraisal
of influenza vaccine efflcacy and vaccination policy in conformity with evidence-based medicine", and granted them a total
ofY99,750,000. This was the first research group created by the
MHLW that focused on the epidemiological aspects of influenza
vaccine. The formation of this group attracted the attention of
epidemiologists to influenza vaccine. Most of the epidemiologists
had never considered that vaccine research was a field in which
they could be involved. It is also undeniable that pediatricians and
microbiologists had considered influenza vaccine to be their own
exclusive research area and felt reluctant to work with epidemiologists. Several epidemiologists in the research group took a great
interest in the fleld and have successfully conducted studies of
vaccine efficacy 117 -201.
Following the success of the flrst research group,in2OO5-2007,
the MHLW set up a successor group for "Analytical epidemiologic
study on the effectiveness of influenza and other vaccines and vaccination policy" and has already granted Y94,900,000 for the flrst
2 years. In this second research group, the epidemiologists who
gained experience doing influenza research in the flrst group are
expected to expand their investigations in close cooperation with
pediatricians, physicians, and microbiologists, as well as to transfer
their epidemiological knowledge and skills to their co-researchers.
Thus, as a result of the common perception of the vaccine efflcacy
study, the present symposium on influenza vaccine from the epidemiological viewpoint was held at the 9th Annual Meeting of the
Japanese Society for Vaccinology in Osaka on October 15-16, 2005.
The following articles dealing with the topics covered at the symposium were collected to serve as the basis to convey the essential
knowledge of epidemiology, to review the prior studies for use as
a reference, and to present community-based studies recently carried out by epidemiologists with the cooperation of clinicians and
virologists.
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