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Abstract: The Japanese government implemented a large-scale vaccination policy against the coronavirus disease 2019
(COVID-19) pandemic, primarily using messenger RNA vaccines in 2021. Its hallmark was prioritized vaccination for
the elderly after healthcare workers in a short period of time. Vaccination for the elderly, vulnerable to infection and
severe disease, was carried out rapidly in approximately 4 months since April 2021. We evaluated the impact of Japan's
vaccination policy against COVID-19 during the pandemic, with a particular focus on how prioritized vaccination
for the elderly affected the pandemic. We observed a remarkable decrease in the number of infections, cluster events
in long-term care facilities, and severe disease among the elderly during the fifth wave (August 2021) despite rising
incidence of infections in the overall population. In conclusion, we think that prioritized vaccination for the elderly was

efficacious in preventing infections and severe COVID-19 among the elderly during the fifth wave in Japan.
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Introduction

Coronavirus disease 2019 (COVID-19) has caused a
pandemic since its emergence at the end of 2019, with
Japan experienced five endemic waves during 2020
and 2021. No treatment was known for this infectious
disease until various protocols were developed,
including vaccination. In 2021, the Japanese government
implemented a large-scale vaccination policy using
messenger RNA (mRNA) vaccines (/). The highest
priority group for vaccination included healthcare
workers who provide medical care for patients with
COVID-19, followed by the elderly aged > 65 years.
Japan rapidly achieved approximately 80% coverage
with two-dose vaccinations among the elderly from
April to the end of July in 2021 (2), which was
completed in the early stage of the fifth wave. With
limited medical resources (3), it is important to review
how this vaccination strategy helped control the spread
of infection. However, there is a paucity of reports on
the impact of prioritized vaccination on the COVID-19
pandemic in Japan.

In this study, we aimed to discuss the impact of
the prioritized vaccination policy against COVID-19
during the pandemic in Japan, with a particular focus on
how prioritized vaccination for the elderly affected the
situation.

Materials and Methods

W'e analyzed open data on COVID-19 published by
the Ministry of Health, Labor and Welfare, including
the number of new infections, severe cases, and cluster
events (4). We determined the number of infections
using the Vaccination Record System data published by
the Digital Agency of the Japanese government (5). We
also used the latest population estimates published by the
Statistics Bureau of Japan to estimate vaccination rates
(6).

Based on the age categories in these data sources, for
new infections and severe cases, patients aged > 70 years
were regarded as the elderly, whereas for vaccination
rate, patients aged > 65 years were regarded as the
elderly. Regarding the epidemic curves of COVID-19
in Japan in 2021, we defined the third, fourth, and
fifth waves as substantial increases in the number of
infections, occurring primarily in January, May, and
August, respectively (7).

The need for ethical approval was waived in
accordance with the guidelines of the National Center for
Global Health and Medicine Ethics Committee.

Results and Discussion

The Japanese government started a vaccination program
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for healthcare workers on February 17, and a prioritized
large-scale vaccination program for approximately 36
million elderly people started on April 12, 2021.

Figure 1 illustrates the vaccination rate in the
elderly and the overall population from April 12 to
December 31, 2021. The two-dose vaccination rate
among the elderly was 79.1% on July 31, whereas the
rate for overall population was 28.3%. Finally, two-dose
vaccination rate for the elderly was 91.1% by the end of
December.

Figure 2 shows a comparison of weekly counts of
newly confirmed patients over time between patients
aged > 70 years and all patients. In the middle of the
third wave, the proportion of weekly new infections in
patients aged > 70 years reached 25.4%. However, it
decreased sharply from June with a minimum of 2.5% in
the fifth wave. This trend continued until the late stage
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Figure 1. Changes in vaccination rate for COVID-19 over
time in 2021. The red dotted and solid lines represent one-and
two-dose vaccination rates for the elderly, respectively. The
black dotted and solid lines represent the one-and two-dose
vaccination rates for the overall population, respectively.
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Figure 3. Number of severe diseases of COVID-19 over
time in 2021. The blue and red lines represent the number of
severe COVID-19 cases among the overall population and
those aged > 70 years, respectively. The black line represents
the proportion of elderly patients among all patients. Patients
with severe COVID-19 were defined as those who were on a
ventilator or on extracorporeal membrane oxygenation or were
treated in an ICU.

of the fifth wave, when the overall number of infections
radically decreased.

Figure 3 shows the change in weekly severe cases of
COVID-19 in patients aged > 70 years and in all patients.
Despite the increase in the number of severe cases in all
patients since mid-September 2021, the proportion of
severe cases in patients aged > 70 years declined from
46.6% in mid-September to 18.7% in early-October.

Figure 4 presents the number of outbreaks by facility
type in 2021. In the third and fourth waves of January
and May 2021, long-term care facilities (LTCFs) for
the elderly were facilities with the highest proportion
of cluster events. In contrast, during the fifth wave in
August, schools and offices had the highest number of
cluster events, whereas there were relatively few cluster
events in LTCFs for the elderly.

In Japan, vaccination of the elderly, who are
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Figure 2. Number of newly confirmed COVID-19 patients
over time in 2021. The blue and red lines represent the number
of infections in the overall population and those aged > 70
years, respectively. The black line represents the proportion of
elderly patients among all patients.
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Figure 4. Number of cluster events by different types
of facilities over time in 2021. The red, blue, violet, gray,
yellow, and green lines represent cluster events in the long-
term care facilities for the elderly, medical institutions, schools,
restaurants, sports facilities, and companies, respectively.
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vulnerable to infection, was accomplished in
approximately 4 months. In the subsequent fifth wave,
large differences were noted in immunization coverage
among generations. The proportion of the elderly among
the newly confirmed patients and patients with severe
disease was low and the number of cluster events in
LTCFs was small. On the other hand, increased spread
of infection was noted among the younger populations.
Based on these disparities in epidemics among
generations in the fifth wave and comparison of the fifth
wave to previous waves in terms of infections among
the elderly, we believe that prioritized vaccination for
the elderly is largely responsible for the decline in the
incidence of infection in the elderly.

Japan's Pharmaceuticals and Medical Devices
Agency reviews new drugs, and the Minister of Health,
Labor, and Welfare grants final approval. The Pfizer-
BioNTech mRNA vaccine was approved on February
14, 2021, and both the Moderna mRNA vaccine and the
Oxford/Astra Zeneca vaccines were approved on May
21, 2021 (8). Subsequently, the Japanese government
made mRNA vaccines the mainstay of large-scale
vaccination.

Healthcare workers who provide medical care for
COVID-19 were given the highest vaccination priority.
Next, the elderly (people aged > 65 years) were
regarded as the second-priority group for vaccination.
Large-scale vaccination centers were established in
each area to prepare for mass vaccination within a
short period of time (9). In addition, LTCFs for the
elderly were registered as satellite facilities for vaccine
administration.

Older age is a risk factor for severe COVID-19, and
various comorbidities in the elderly are associated with
severe disease. A high incidence of severe disease in
patients aged > 65 years was reported in the first and
second waves in Japan (/0). Our previous study, which
used multicenter registry data that included patients up
to the third wave, showed that the proportion of severe
disease and death increased with age among the elderly
(11). Additionally, the number and size of clusters in
LTCFs were associated with increased mortality due to
COVID-19 (12). Japan is a country with a super-aged
population. The average life expectancy in 2019 ranked
highly worldwide: 87.4 years for women; and 81.4 years
for men (/3). The proportion of the elderly population is
the highest worldwide, at 28.7%. Additionally, 950,000
people received services from LTCFs in 2019 (/4).
Therefore, reducing the risk of infection and severe
COVID-19 in the elderly has become a critical issue in
Japan.

Given the unprecedented COVID-19 pandemic,
prioritizing limited vaccine resources was a major
issue. A variety of ethical aspects must be considered
in vaccine prioritization (/5). Vaccines can not
only prevent the direct health problems associated
with diseases but also reduce the accompanying

socioeconomic losses. Equity for different groups of
people should also be considered. However, prioritizing
vaccine distribution to protect more disadvantaged
groups is a fundamental issue. In the United States,
the Advisory Committee on Immunization Practices
(ACIP) advised the Centers for Disease Control and
Prevention to prioritize COVID-19 vaccines. The ACIP
recommended that healthcare personnel and residents
of LTCFs be offered vaccination in the initial phase la
of the COVID-19 vaccination program (/6). Elderly
populations and people with underlying diseases
were given second priority for phases 1b and lc. The
strategy for prioritizing vaccination against COVID-19
in Japan was determined through discussions within
the Committee on Vaccination Basic Policy of the
Inoculation and Vaccination Working Group of the
Health Science Council at the Ministry of Health, Labor,
and Welfare (/7). Its main purpose is to reduce the risk
of severe diseases and maintain the healthcare delivery
system. Japan decided that the elderly would be the
second priority for vaccination after medical personnel.

Despite the largest increase in the number of
infections in the fifth wave, we observed a sharp
decrease in the proportion of newly confirmed cases
and severe cases among the elderly in that wave after
initiating prioritized vaccination. This radical change in
the epidemic curve indicates that prioritizing vaccination
for more vulnerable populations in a short period, and
achieving high vaccine coverage, was efficacious in
handling the outbreak with limited medical resources.
The proportion of newly confirmed patients among the
elderly began to decline relatively early in June, along
with an increase in vaccine coverage among the elderly.
Additionally, the proportion of patients with severe
disease among the elderly began to decline in mid-
September, with a time lag of approximately 3 months.
This time interval suggests that intensive vaccination
over a short period can effectively control the
transmission of infection. Meanwhile, it might take time
to prevent severe disease, possibly due to the difficulty
in treating COVID-19 in the elderly and the prolonged
care needed for various complications during the clinical
course.

In conclusion, prioritizing the elderly for vaccination
against COVID-19 seems efficacious in reducing the
number of new infection cases, severe disease, and
cluster events in LTCFs among the elderly during the
pandemic in Japan. This contributed to reducing the
burden on healthcare facilities and making effective use
of limited healthcare resources during the COVID-19
pandemic. Future strategies should include administration
of appropriate booster shots to cope with attenuated
vaccine efficacy and novel variant strains with immune
escape from currently available vaccines.
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