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Abstract
In 2013, the national human papillomavirus (HPV) immunization program began. 
However, in June 2013, Japan's Ministry of Health, Labor and Welfare (MHLW) an-
nounced a “temporary” suspension of its recommendation for the human papillo-
mavirus vaccine. Finally, in November 2021, the MHLW ended its suspension of the 
recommendation of the HPV vaccine. To address the 9-year gap in HPV vaccinations 
the suspension had caused, the MHLW conducted a program of catch-up vaccinations 
from April 2022 to March 2025. Finally, in April 2023, the 9-valent HPV vaccine was 
approved for both the routine and catch-up vaccination programs in Japan. In this 
study, we investigated the potential effects of the introduction of the 9-valent vaccine 
on the increased risk of cervical cancer in females born after fiscal year (FY) 2000. 
We estimated the lifetime relative risk of cervical cancer incidence and death using 
the improved routine and catch-up vaccination rates after the recent resumption of 
the governmental recommendation for women and girls to have the HPV vaccination. 
These relative risks were calculated using a lifetime risk of 1.000 for cervical cancer 
incidence and death for females born in FY 1993. We predicted that even if a 90% 
vaccination rate were to be achieved by FY 2024 with the 9-valent vaccine among 
women born between FY 2000 and FY 2005, the risk would remain higher than for 
the vaccination generation. Therefore, for women born between FY 2000 and FY 
2005, it will be necessary to significantly improve the cervical cancer screening rate 
to compensate for this increased risk.
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1  |  BACKGROUND

In 2020, the global incidence and death rate of cervical cancer were 
estimated to be 600,000 and 340,000, respectively.1 Most cervical 
cancers are caused by a persistent infection with one or more of the 
sexually transmitted high-risk strains of the human papillomavirus 
(HPV). The high-risk types of HPV are 6, 11, 16, 18, 31, 33, 45, 52, 
and 58, all of which the latest 9-valent HPV vaccines protect against. 
Cervical cancer is primarily prevented by vaccination against HPV 
during the preteen and early teenage years—before sexual activity 
begins. Secondary mitigation of cervical cancer occurs through early 
and frequent screening programs, which have been well established 
in advanced countries.

In 2020, the World Health Organization (WHO) launched an 
ambitious cervical cancer elimination strategy that sets goals for all 
countries to achieve 90% HPV vaccination coverage, 70% cervical 
screening coverage, and 90% access to cervical cancer treatment 
by the year 2030.2 Unfortunately, Japan has been left lagging far 
behind in this global endeavor. In Japan, the age-adjusted incidence 
rate of cervical cancer has been increasing over the past 20 years.3,4 

In addition, Japan's future cervical cancer incidence and death rates 
are predicted to rise even further due largely to the dramatically de-
creased HPV vaccinations that occurred between 2013 and 2022. 
This vaccination gap was due to HPV vaccine hesitancy caused by 
a misguided policy decision based on spurious evidence of adverse 
side effects.5,6

Herein we describe important details of Japan's policies regard-
ing the HPV vaccine, some of which have been strongly criticized 
by the WHO.7 To set the stage for this discussion, a history of the 
HPV vaccine is in order. In Japan, the bivalent HPV vaccine that pro-
tects against types 16 and 18 was first approved in October 2009, 
followed by approval in July 2011 of the quadrivalent vaccine that 
protects against types 6, 11, 16, and 18. In November 2010, pub-
lic subsidies from local and national governments were established 
for the vaccination of girls in the 7th to 10th grades. In April 2013, 
the national immunization program began including sixth grade girls 
(Table 1).

However, just as routine HPV vaccinations were hitting their 
stride in Japan, there was a flurry of media reports on possible seri-
ous adverse side effects from the vaccine. Out of an abundance of 

TA B L E  1  Major events in Japan regarding the HPV vaccine and eligibility for its immunization program.

Note: (1) November 2010: Public subsidies from local and national governments begin for female students in 7th to 10th grade. (2) April 2013: 
The national immunization program begins for female students in 6th to 10th grade. (3) June 2013: The MHLW announces a suspension of its 
governmental recommendation of the HPV vaccination. (4) October 2020: The MHLW requests that local governments begin mailing individualized 
information to those who are eligible for routine vaccinations. (5) November 2021: The MHLW announces the abolition of its recommendation 
suspension. (6) April 2022: The government resumes its recommendation for HPV vaccination and begins a program of catch-up vaccinations. (7) 
April 2023: The 9-valent vaccine is approved and introduced for routine and catch-up vaccinations. Bold line: Eligibility for subsidies and national 
immunization programs. Cells in gray: Eligibility for catch-up vaccination.
Abbreviations: HPV, human papillomavirus; MHLW, Ministry of Health, Labor and Welfare.

 (1)   (2) (3)       (4) (5) (6) (7)      

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Pre-introduction generation  1993 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Vaccination generation 

1994 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 

1995 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

1996 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

1997 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

1998 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1999 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

Vaccine-suspension generation 

2000 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

2001 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

2002 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

2003 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

2004 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

2005 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Re-introduction generation 

2006 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

2007 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

2008 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

2009 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

2010 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

2011  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2012   0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
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918  |    YAGI et al.

caution, in June 2013, Japan's Ministry of Health, Labor and Welfare 
(MHLW) announced a “temporary” suspension of its recommenda-
tion for the HPV vaccine. The announcement of this policy decision 
was sensationalized by the media; understandably, the general pub-
lic reacted to this uncertainty about the safety of the vaccine by 
almost entirely refusing to vaccinate their daughters.

The MHLW held discussions on the various reported post-
inoculation symptoms. Then they conducted a comprehensive 
safety study and established a medical treatment system to ad-
dress any relevant issues.8 Strong pressure began to build among 
the medical community to reinstitute the vaccination recommenda-
tion. Finally, in October 2020, 7 years after they suspended the HPV 
vaccination recommendation, the MHLW requested that local gov-
ernments recommence providing individualized information about 
HPV vaccination to girls who were eligible (based on their age) for 
subsidized routine vaccinations. However, they requested that this 
information not contain wording specifically recommending HPV 
vaccination. Most municipalities (61%) responded affirmatively by 
posting letters with information to the girls and their immediate fam-
ilies.9 In November 2021, the MHLW formally ended its suspension 
of the HPV vaccination recommendation. In April 2022, they issued 
a notice to local governments nationwide to restart their own active 
vaccination recommendations.

To address the 9-year gap in HPV vaccinations the suspension 
had caused, the MHLW conducted a program of catch-up vaccina-
tions from April 2022 to March 2025. This program would target 
females who had foregone their earlier vaccination opportunity 
due to the vaccine hesitancy surrounding the suspension of the 
governmental recommendation to have the HPV vaccination. 
According to their plan, girls born in FY 2006, now or soon to be 
in 11th grade, would be eligible for catch-up vaccinations in FY 
2023 and 2024. Finally, in April 2023, the 9-valent HPV vaccine 
was approved for both the routine and catch-up vaccination pro-
grams in Japan.

We previously published a discussion on the statistical meth-
odology difficulties in estimating the cumulative vaccination num-
bers, which can be found in the 26th Welfare Science Council 
Vaccination and Vaccine Subcommittee Side-Reaction Study Group 
Proceedings.10,11 Our vaccination estimates were similar to those 
found subsequently during a survey of local governments. We have 
calculated the risks of cervical cancer incidence and death by using 
our estimates of vaccination rates and reported on the extent to 
which it might be possible to fill the void left by the suspension of 
the governmental recommendation of the HPV vaccination through 
a catch-up vaccination program.12

In the present study, we have recalculated the HPV vaccina-
tion rates for females born between FY 2005 and 2009 using data 
obtained up to March 2022. These rates included the number of 
vaccinations promoted by local governments providing individu-
alized HPV health information from FY 2020 to FY 2021. We also 
estimated the lifetime relative risk of cervical cancer incidence and 
death using the latest vaccination rates and the assumed improved 

routine and catch-up vaccination rates after the recent resumption 
of the governmental recommendation of the HPV vaccine. We have 
attempted to delineate the consequences of the suspension of the 
governmental recommendation of the HPV vaccine. In particular, 
we have investigated the potential effects of the introduction of the 
latest approved 9-valent vaccine on the increased risk of cervical 
cancer in females born after FY 2000.

2  |  METHODS

2.1  |  Cumulative initial human papillomavirus 
vaccination rate by birth financial year

We calculated the cumulative initial HPV vaccination rate by birth 
FY using published statistical data from Japan's MHLW Science 
Council's Vaccination and Vaccine Subcommittee Side-Reaction 
Study Group, the implementation report of the emergency promo-
tion project for HPV vaccination from FY 2010 to FY 2012, data 
from the regional public health services and health promotion ser-
vice report from FY 2013 to FY 2021, and the population census 
from FY 2020. In most of these reports, the number of vaccina-
tions was reported by age, which we converted into vaccinations 
by birth FY.8,10,13 However, in one previous report, the seventh 
grade was used as the standard vaccination grade, as this was the 
grade where vaccination was most actively recommended. Due 
to the influence of the program providing individualized informa-
tion, from FY 2020 onward, the 10th grade was actually the main 
target for vaccination, so the calculation formula for estimating 
the number of vaccinations from FY 2020 onward was changed 
accordingly.

2.2  |  Lifetime relative risk of cervical cancer 
incidence and death by birth financial year

In our previous study, we calculated the relative risks for cervical 
cancer incidence and death assuming that only the bivalent and 
quadrivalent vaccines would be used for all future routine and 
catch-up vaccination programs.5,12,14 In this new report, the lifetime 
relative risk of cervical cancer incidence and death for women born 
in 1993 (what we have dubbed the “pre-vaccine-introduction gen-
eration”) was set as the “standard” of 1.000. The estimated relative 
risks for all following years were calculated for the following four 
situations: Scenario (1) included risks that would occur when there 
was no resumption of governmental recommendation nor a catch-
up vaccination program, and the individual notifications from local 
governments provided by mail did not actively promote HPV vac-
cination; scenario (2) included risks that would occur when the rates 
for routine and catch-up vaccinations would be spread evenly be-
tween FY 2022 and FY 2024, and in FY 2024 would reach 50%, 70%, 
and 90% among females born in FY 1997 to FY 2008, using only 
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    |  919YAGI et al.

bivalent and quadrivalent vaccines; scenario (3) included risks that 
would occur exactly as in scenario (2), but from FY 2023 forward the 
9-valent vaccine was the only vaccine used; and scenario (4) included 
risks when the rates of routine vaccination spread evenly from sixth 
to 10th grade and reached assumed rates of 10%, 20%, 30%, 40%, 
50%, 60%, 70%, 80%, and 90% in 10th grades, when the bivalent 
and quadrivalent vaccines were used until FY 2022, but from FY 
2023 forward the 9-valent vaccine was used. The assumptions that 
we set to estimate the lifetime relative risk of cervical cancer inci-
dence and death by birth FY are shown in Table S1. The formulas 
that we used to estimate the lifetime relative risk of cervical cancer 
incidence and death by birth FY are shown in Table S2. The formulas 
were based on the concept shown in Figure S1. We tested the ro-
bustness of the results using a sensitivity analysis (Table S3).

Data from the Japanese Family Planning Association was used 
for the sexual experience rate, as follows: age 12: 0%, age 13: 1%, 
age 14: 2%, age 15: 5%, age 16: 15%, age 17: 25%, age 18: 42%, age 
19: 55%, age 20: 66%, age 21: 72%, age 22: 75%, and lifetime: 85%.15

3  |  RESULTS

3.1  |  Cumulative human papillomavirus vaccination 
rate by birth fiscal year

The cumulative initial HPV vaccination rates by birth FY are shown 
in Figure 1. Women born in FY 1994 were, in FY 2010, the first girls 

in Japan to become eligible for public subsidies when they reached 
16 (10th grade). When they finished 11th grade in FY 2011, their 
overall vaccination rate was 53.31%. Women born in FY 1995 were 
vaccinated from FY 2010 to FY 2012 (9th to 11th grade) and achieved 
a subsidized vaccination rate of 74.35%. Women born in FY 1996 
were vaccinated from the 8th to 10th grade, and the vaccination 
rate was 78.26%. Women born in FY 1997 had the all-time highest 
vaccination rate, reaching 79.46%.

For women born in FY 1999, vaccinations started earlier in life, 
so by FY 2012, when the girls were in 7th grade, the vaccination rate 
was already 65.92%. However, in April FY 2013, when these girls 
were near the end of 8th grade, the MHLW announced the suspen-
sion of its governmental recommendation for them to receive further 
HPV vaccinations, even though they continued to offer subsidies for 
HPV vaccinations. As a direct result, the vaccination rate for 8th 
graders born in FY 1999 was only 2.28%, compared to 12.14% of 
their FY 1998 predecessors. Vaccination rates for females born in FY 
2000 and thereafter remained negligible for the next 9 years, plum-
meting to 0.83% for those born in FY 2002, the lowest rate since the 
beginning of HPV vaccinations in Japan in FY 2009.

In 2020, the targets for providing individualized vaccination in-
formation from local governments were females born in FY 2004 
or later. Among females born in FY 2004, the vaccination rate for 
10th graders in 2020 was 9.18%, approximately 7.4 times the rate 
of 10th graders born in FY 2003. Among females born in FY 2005, 
the vaccination rate for 10th graders further increased to 20.31%. 
Even when born in FY 2006, the vaccination rate in each grade 

F I G U R E  1  Cumulative initial HPV vaccination rate by birth FY calculated using the latest data from regional public health and health 
promotion services and the FY 2020 population census. FY, fiscal year; HPV, human papillomavirus.
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70.00

80.00

90.00
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Birth FY 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

6th grade - - - - - 0.75 1.18 1.17 0.89 0.04 0.03 0.02 0.03 0.08 0.17 0.61 1.83
7th grade - - - - 10.29 64.95 64.74 12.34 0.25 0.15 0.09 0.12 0.26 0.73 2.02 4.59 -

8th grade - - - 11.95 59.19 12.14 2.28 0.23 0.05 0.03 0.07 0.15 0.36 1.24 4.52 - -

9th grade - - 11.07 59.65 9.00 0.66 0.11 0.19 0.09 0.14 0.31 0.74 2.79 6.95 - - -

10th grade - 29.66 62.27 6.66 0.98 0.05 0.04 0.10 0.24 0.47 1.24 9.18 20.31 - - - -

11th grade - 23.65 1.01 - - - - - - - - - - - - -

Total - 53.31 74.35 78.26 79.46 78.55 68.35 14.03 1.52 0.83 1.74 10.21 23.75 9.00 6.71 5.20 1.83
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920  |    YAGI et al.

was higher than the rate in the same grade in the birth FY one 
grade above.

3.2  |  Scenario (1) (control): Cumulative human 
papillomavirus vaccination rate and lifetime 
relative risk of cervical cancer incidence and death 
when there was no resumption of governmental 
recommendation or commencement of the 
catch-up vaccination program and only an 
individual notification was provided

The calculated cumulative initial HPV vaccination rate when there 
was no resumption of a governmental recommendation for HPV vac-
cination nor the start of a catch-up vaccination program, and only 
mailed non-vaccine-promoting individual notifications are provided, 
was as follows: 29.31% for girls born in FY 2006, 33.97% for FY 
2007, 36.98% for girls born in FY 2008, 38.20% for girls born in FY 
2009, and 38.20% for girls born in FY 2010 to FY 2012 (Figure 2).

Figure  3 shows the lifetime relative risk of cervical cancer in-
cidence and death calculated using the above-estimated vaccina-
tion rates. The relative risk for females born in FY 1997, the birth 
FY with the highest vaccination rate to date, was 0.535. The low-
est risk achieved, 0.534, was for women born in FY 1998. The risks 
for women born between FY 2000 and FY 2003 were 0.917, 0.991, 
0.995, and 0.991, respectively. For those born after FY 2004, the 
lowest risk value, 0.688, was for those born in FY 2011 and FY 2012.

3.3  |  Scenario (2): Risks when the rates of 
routine and catch-up vaccinations spread evenly 
between FY 2022, FY 2023, and FY 2024, reach 50%, 
70%, and 90% (respectively) in FY 2024 and only the 
bivalent and quadrivalent vaccines are used

We compared the control risk with the risk for a scenario wherein the 
vaccination rates of routine and catch-up vaccination spread evenly 
between FY 2022 and FY 2024, reaching 50%, 70%, and 90% (re-
spectively) in FY 2024, and only the bivalent and quadrivalent vac-
cines are used (Figure 4). If the vaccination rate of females born in 
FY 2007 were to reach 90% during FY 2024, their risk (0.532) would 
be lower than the control risk (0.534) for those born in FY 1998. The 
risks for females born between FY 2000 and FY 2006 (leading up to 
FY 2007) was no lower under this scenario than the control risk for 
those born in FY 1998, even if their vaccination rates reached 90% 
in FY 2024.

3.4  |  Scenario (3): Risks when the scenario was the 
same as Scenario 2 but using the bivalent and 
quadrivalent vaccines until FY 2022, then, starting in 
FY 2023, switching to only the 9-valent vaccine

We compared the control risk with the risk when the vaccination 
rates of routine and catch-up vaccination were spread evenly 
between FY 2022 and FY 2024, reached 50%, 70%, and 90% in 

F I G U R E  2  Cumulative initial HPV vaccination rate when there was no resumption of the governmental recommendation, after starting 
a catch-up vaccination program, and only information to individuals was provided by mail. Underline: HPV vaccination rates for the first 
vaccine dose were used for risk calculations for when there was no resumption of governmental recommendation, or the start of a catch-up 
vaccination program, and only individual notifications were provided by mail. Vaccination rates were assumed to be the same as those that 
occurred for each age group in FY 2020. (1) Females born in FY 2006 will be eligible for catch-up vaccination from FY 2023 to 2024. (2) 
Females born in FY 2007 will be eligible for catch-up vaccination in FY 2024. FY, fiscal year; HPV, human papillomavirus.
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7th grade - - - - 10.29 64.95 64.74 12.34 0.25 0.15 0.09 0.12 0.26 0.73 2.02 4.59 4.59 4.59 4.59 4.59

8th grade - - - 11.95 59.19 12.14 2.28 0.23 0.05 0.03 0.07 0.15 0.36 1.24 4.52 4.52 4.52 4.52 4.52 4.52

9th grade - - 11.07 59.65 9.00 0.66 0.11 0.19 0.09 0.14 0.31 0.74 2.79 6.95 6.95 6.95 6.95 6.95 6.95 6.95

10th grade - 29.66 62.27 6.66 0.98 0.05 0.04 0.10 0.24 0.47 1.24 9.18 20.31 20.31 20.31 20.31 20.31 20.31 20.31 20.31

11th grade - 23.65 1.01 - - - - - - - - - - - - - - - - -
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    |  921YAGI et al.

FY 2024, using the bivalent and quadrivalent vaccines until FY 
2022, then from FY 2023 onward, the 9-valent vaccine (Figure 5). 
If the vaccination rate of females born in FY 2006 reached 90% in 

FY 2024, the risk would be lower than the control risk for those 
born in FY 1998. The risk for women born in FY 2000 to FY 2005 
is no lower than the control risk for those born in FY 1998, even if 

F I G U R E  4  Scenario (2): Risks when the rates of routine and catch-up vaccinations are spread evenly between FY 2022, FY 2023, and FY 
2024, reach 50%, 70%, and 90% (respectively) in FY 2024, and only the bivalent and quadrivalent vaccines are used. (1) Females born in FY 
2006 will be eligible for catch-up vaccination from FY 2023 to 2024. (2) Females born in FY 2007 will be eligible for catch-up vaccination in 
FY 2024. FY, fiscal year.
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the vaccination rate in FY 2024 reached 90%. In other words, the 
9-valent vaccine that was introduced for routine vaccinations in 
FY 2023 did not have enough differential effect over the 2- and 

4-valent vaccines to overcome the 8-year delay in cervical cancer 
control due to the suspension of the governmental recommendation 
for women and girls to have the HPV vaccination.

F I G U R E  5  Scenario (3): Risks when the scenario was the same as Scenario (2) but using the bivalent and quadrivalent vaccines until FY 
2022, then, starting in FY 2023, switching to only the 9-valent vaccine. (1) Females born in FY 2006 will be eligible for catch-up vaccination 
from FY 2023 to 2024. (2) Females born in FY 2007 will be eligible for catch-up vaccination in FY 2024. FY, fiscal year.

1.000

0.742

0.615

0.556

0.535 0.534

0.594

0.917

0.991 0.995 0.991
0.947

0.877
0.845

0.765
0.728 

0.521 0.520

0.570

0.844

0.896 0.883
0.855

0.789

0.702 0.689
0.648

0.6200.516 0.514

0.561

0.814
0.857 0.838 0.801

0.725
0.632

0.586
0.523

0.481

0.511 0.508

0.551 0.785 0.819 0.793 0.747 0.662 0.562 0.482 0.398 0.341
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Risks that would occur when there was no resumption of governmental recommendation nor a catch-up vaccination program, and the individual notification from local governments provided by mail
Risks that would when the rates for routine and catch-up vaccinations would spread evenly between FY2022 to FY2024, and in FY2024, would reach 50% using the bivalent and quadrivalent vaccines 
until FY2022, then, starting in FY2023, switching to only the 9-valent vaccine
Risks that would when the rates for routine and catch-up vaccinations would spread evenly between FY2022 to FY2024, and in FY2024, would reach 70% using the bivalent and quadrivalent vaccines 
until FY2022, then, starting in FY2023, switching to only the 9-valent vaccine
Risks that would when the rates for routine and catch-up vaccinations would spread evenly between FY2022 to FY2024, and in FY2024, would reach 90% using the bivalent and quadrivalent vaccines 
until FY2022, then, starting in FY2023, switching to only the 9-valent vaccine

htaed
dna

ecnedicnirecnaclacivrecfo
ksir

evitaler
e

mitefiL

Eligible for catch-up vaccination (FY2022-2024) (1) (2) Birth FY
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quadrivalent vaccines continued until FY 2022; then from FY 2023 the 9-valent vaccine was used. (1) Females born in FY 2006 will be eligible 
for catch-up vaccination from FY 2023 to 2024. (2) Females born in FY 2007 will be eligible for catch-up vaccination in FY 2024. FY, fiscal year.
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3.5  |  Scenario (3): Lifetime relative risk of cervical 
cancer incidence and death—Comparison of the 
risks if use of the bivalent and quadrivalent vaccines 
continued until FY 2022, then from FY 2023 the 
9-valent vaccine was used

We compared the control risk with the assumed risk as if the bivalent 
and quadrivalent vaccines were the only ones to be used versus the 
risk if the 9-valent vaccine was used from FY 2023 onward (Figure 6). 
For all assumed vaccination rates, the risks by birth FY were lower 
when the 9-valent vaccine was introduced. The introduction of the 
9-valent vaccine was able to reduce the risk by 10% or more when 
compared with the risk derived from the continued to use of only the 
bivalent and/or quadrivalent vaccines, if the HPV vaccination rates 
reached the assumed rates, as follows: 50% for females born in FY 
2007 or later, 70% for females born in FY 2006 or later, and 90% for 
females born in FY 2005 or later.

3.6  |  Scenario (4): Lifetime relative risk of cervical 
cancer incidence and death when the vaccination 
rates of routine vaccination were spread evenly from 
6th to 10th grade, reached an assumed rate in 10th 
grade, and bivalent and quadrivalent vaccines were 
used until FY 2022, then the 9-valent vaccine was 
used from FY 2023 onward

For females born in FY 2009 or later, their ending FY for subsi-
dized routine vaccination will be FY 2025, as they pass the age of 
16. We compared the control risk for girls born in FY 1998 with 
the risk when the vaccination rates of routine vaccination spread 
evenly from 6th to 10th grade and reached our assumed rate in 
10th grade, when the bivalent and quadrivalent vaccines were 
used until FY 2022, and the new 9-valent vaccine will be used from 
FY 2023 onward (Figure  7). In a scenario where the vaccination 
rate of females born in FY 2009 to FY 2012 reached 60% in FY 
2024, the risk would be lower than for those born in FY 1998, our 
“control risk” group. In addition, if the vaccination rate for females 
born in FY 2011 and FY 2012, who are now able to receive the 
9-valent vaccine starting in the sixth grade, reaches 80%, which is 
equivalent to the 79.46% rate achieved for girls born in FY 1997, 
the risk for the FY 2011/2012-born girls will be lower than for girls 
born in FY 1997.

4  |  DISCUSSION

In Japan, the organizations currently responsible for collecting vac-
cination rate data are public health centers and local governments, 
and the retention period for vaccination records is stipulated to be 
5 years. Some local governments have already deleted many of the 
vaccination records we needed, and they cannot even confirm as 
accurate the vaccination records they do have. A national database 

for vaccination data is being established but is not yet in operation. 
Therefore, precise nationwide HPV vaccination rates by birth FY 
are not yet available, requiring us to make reasonable estimations of 
those numbers for our study. We accept that this is a clear weakness 
of our work.

In the present study, we have explored the possible consequences 
of various scenarios following the 2013 suspension of the govern-
mental recommendation for the HPV vaccination. Importantly, we 
have looked at the potential effects of the recent approval and 
introduction into Japan of the 9-valent vaccine by estimating the 
latest vaccination rates and lifetime relative risk of cervical cancer 
incidence and death. We predict that even if a 90% vaccination rate 
were to be achieved by FY 2024 with the 9-valent vaccine among 
females born between FY 2000 and FY 2005, the risk would remain 
higher than for the vaccination generation. Therefore, for females 
born between FY 2000 and FY 2005, it will be necessary to sig-
nificantly improve the cervical cancer screening rate to compensate 
for this increased risk. In addition, our efforts to raise awareness 
of cervical cancer prevention for the vaccine-suspension generation 
should be increased.

The results of our study are in line with a recent Danish re-
search paper, which reported that HPV vaccination of women 
aged 20 to 30 did not reduce the incidence rate of cervical cancer 
compared to unvaccinated women of the same age, although the 
incidence rate of cervical cancer was significantly reduced when 
girls were vaccinated before age 20 and were the most protected 
if vaccinated when 16 years or younger.16 The failure of the de-
layed vaccine to protect 20–30-year-old women who have already 
been infected with a latent virus that can hide from the immune 
system is sadly understandable. The results obtained from our 
previous calculations are also similar to those reported by Simms 
KT.6 Therefore, we believe that our estimate calculations were 
performed appropriately.

In birth FYs where the sexual experience rate has not yet in-
creased, the introduction of the 9-valent vaccine might have more 
of an effect on reducing cervical cancer risk. Girls born in FY 2007 
or later can receive the 9-valent vaccine during the period of the 
target age for routine vaccination. The effect is particularly large for 
girls born in FY 2009 or later. If an HPV vaccination rate of 60% with 
the 9-valent vaccine is reached by FY 2024, the cervical cancer risk 
will be lower than the control risk for those born in FY 1998 who 
received the bivalent and quadrivalent vaccines.

We now need to come to terms with the reality that HPV vacci-
nation rates have plummeted to crisis levels in Japan due to policy 
decisions made based on fear and weak evidence. Those decisions, 
and the needlessly prolonged delay in their reversal, have already 
caused real harm to females in the vaccine-suspension generation, 
who could have been protected by routine vaccination.17,18

Future measures against cervical cancer will need to be fine-
tuned depending on the circumstances of each local government. At 
the national level, the Japanese Government needs to look back on 
its vaccine administration failures and build a future system that will 
not repeat those mistakes.
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