
Ma et al. 
International Journal for Equity in Health          (2023) 22:224  
https://doi.org/10.1186/s12939-023-02034-x

RESEARCH Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

International Journal for
Equity in Health

Comparison of COVID-19 vaccine policies 
and their effectiveness in Korea, Japan, 
and Singapore
Mengyuan Ma1, Leiyu Shi2, Meiheng Liu1, Junyan Yang1, Wanzhen Xie1 and Gang Sun1,2* 

Abstract 

Background This study aimed to analyze coronavirus disease 2019 (COVID-19)vaccine policies and effectiveness 
in Korea, Japan, and Singapore, thereby providing empirical experience for vaccination and response to similar public 
health emergencies.

Methods The study systematically summarized the COVID-19 vaccine policies in Korea, Japan, and Singapore 
through public information from the Our World in Data website and the official websites of the Ministries of Health 
in these three countries.Total vaccinations, COVID-19 vaccination rates, rates of fully vaccinated, rates of boostervac-
cinated, and total confifirmed cases were selected for cross-sectional comparison of COVID-19 vaccination in these 
three countries. Combining the basic characteristics of these three countries, daily cases per million, daily deaths 
per million, and the effective reproduction rate were calculated to measure the effectiveness of COVID-19 vaccine 
policies implementation in each of these three countries

Results The countermeasures against the COVID-19 in Korea, Japan, and Singapore, although seemingly different 
on the surface, have all taken an aggressive approach. There are large similarities in the timing of the start of COVID-
19 vaccination, the type of vaccine, how vaccine appointments are made, and whether vaccination are free, and all 
had high vaccination rates. A systematic comparison of the anti-epidemic practices in the three East Asian countries 
revealed that all three countries experienced more than one outbreak spike due to the spread of new mutant strains 
after the start of mass vaccination with COVID-19 vaccination, but that vaccination played a positive role in reducing 
the number of deaths and stabilizing the effective reproduction rate.

Conclusions This study comparatively analyzed the COVID-19 vaccine policies and their effects in South Korea, 
Japan, and Singapore, and found that there is a common set of logical combinations behind the seemingly different 
strategies of these three countries. Therefore, in the process of combating COVID-19, countries can learn from the suc-
cessful experience of combating the epidemic and continue to strengthen the implementation of vaccination 
programs, as well as adjusting public perceptions to reduce the level of vaccine hesitancy, enhance the motivation 
for vaccination, and improve the coverage of COVID-19 vaccine based on different cultural factors, which remains 
the direction for future development.
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Introduction
The worldwide pandemic of coronavirus disease 2019 
(COVID-19) is the most serious public health threat 
since the 1918 H1N1 influenza pandemic [1]. The first 
case of COVID-19 caused by SARS-CoV-2 was diag-
nosed in Wuhan, China, and the infection spread rapidly 
to other parts of China and then to the world within a 
short period of time [2]; On January 30, 2020, the World 
Health Organization (WHO) declared the COVID—19 
constitutes a "Public Health Emergencies of Interna-
tional Concern", the highest level of warning that WHO 
can issue under the International Health Regulations [3]; 
On March 11, 2020,WHO declared it constitutes a global 
pandemic and called on governments to take active 
and urgent preventive and control measures, balancing 
health protection with reduced disruption and respect 
for human rights [4]. Until May 5, 2023, when the WHO 
declares that the COVID—19 no longer constitutes a 
"public health emergency of international concern" and 
lifts the highest level of alert issued on January 30, 2020, 
marking a "major turning point" in the global treatment 
of the crisis accordingly [5]; At the 76th World Health 
Assembly of the WHO in Geneva, Switzerland, May 
21, 2023, local time, WHO Director-General Tan Desai 
stressed that although it no longer constitutes a public 
health emergency, the virus continues to mutate and the 
next global pandemic should be guarded against. Over 
the past three years, the world had experienced several 
rounds of epidemic peaks caused by mutated strains of 
Alpha, Delta, and Omicron, with WHO data showing 
that more than 760 million confirmed cases and more 
than 6.9 million deaths have been reported worldwide. At 
the same time, the global pandemic has posed significant 
threats and challenges to global economic development, 
health care systems, and public emergency management.

Since the COVID-19 pandemic, despite the various 
measures taken by countries to control the epidemic, the 
high transmission capacity of the virus, the rapid muta-
tion rate, the general susceptibility of the population and 
the many asymptomatic infected persons have put enor-
mous pressure on global public health, vaccination has 
become the most cost-effective means of controlling out-
breaks [6]. The development of a vaccine for the SARS-
CoV-2 virus in less than a year was an unprecedented 
scientific feat, the WHO released the Global COVID-19 
Immunization Strategy, which states that COVID-19 
vaccination has dramatically changed the course of pan-
demics and saved the lives of tens of millions of people 
worldwide [7, 8]. Starting with the first Pfizer/BioNTech 
vaccine to pass the WHO emergency access and expand 
its supply for worldwide distribution on December 
31, 2020, and with the dramatically shortened vaccine 
development cycle in the context of big medical data as 

a catalyst, the process of developing vaccines is moving 
at an unprecedented pace. Currently, there are at least 18 
different types of COVID-19 vaccines that have received 
emergency approval from at least one government phar-
maceutical regulatory agency worldwide. As of June 
2023, 13.41 billion doses of vaccine have been admin-
istered globally, with more than 70% of the population 
having received at least one dose of COVID-19 vaccine, 
64.38% of the population having completed the basic vac-
cination, and 34.68% of the population having completed 
at least one booster dose of the vaccine.

Although each country fights the epidemic differently, 
the external shocks and expectations to end the epi-
demic are the same for all countries. Therefore, we need 
to understand why the same effects occur in different 
countries, that is, what is the common logic behind the 
seemingly different strategies. The central question of 
this study is: Why did the three countries achieve similar 
results with different policy strategies? Thus, this article 
is a study in search of commonalities. Finding and refin-
ing the basic principles for fighting the epidemic can pro-
vide important guidance for future epidemic prevention 
and control [9]. Considering the progress in vaccination, 
the theoretical basis of whether the strategies and meas-
ures in vaccine procurement are all through diversified 
procurement, how the partnership with manufacturers 
is, and the differences in vaccination policies, as well as 
the empirical basis of the similarity in the timing of the 
epidemic waves, the fact that the vaccination rates are 
all among the leading rates globally, and the fact that the 
basic conditions of the countries are similar, and that 
the economic recoveries are all progressing in a positive 
direction. Taking the vaccination rate as the main basis, 
this study selected three Asian countries, Korea, Japan 
and Singapore, and started from the vaccination poli-
cies of Korea, Japan and Singapore, and categorized and 
summarized the means of vaccination in these countries, 
and systematically made direct comparisons between 
the conditions of each country, analyzing and comparing 
the basic conditions and effects of vaccination in these 
three countries, and judging whether each country has 
adopted the same practices in these commonalities, and 
then reveal the key logic behind these practices, with a 
view to providing guidance for other countries to carry 
out COVID-19 vaccination work, advancing the progress 
of global vaccination, and providing empirical experience 
for responding to similar public health emergencies.

Materials and methods
Data collection
The COVID-19 epidemiological data used in this study 
were obtained from publicly available information on the 
Our World in Data website and the official websites of 
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the national health ministries of Korea, Japan, and Singa-
pore. The data were selected for the period from the start 
of COVID-19 vaccination in each of the three countries 
to May 5, 2023. Total vaccinations, COVID-19 vaccina-
tion rates, rates of fully vaccinated, rates of booster-vac-
cinated, and total confifirmed cases were selected for 
cross-sectional comparison of COVID-19 vaccination 
in these three countries. Daily cases per million, daily 
deaths per million, and the effective reproduction rate 
(Rt) were calculated to measure the effectiveness of 
COVID-19 vaccine policies implementation in each of 
these three countries.

Total vaccinations are the sum of the basic and booster 
doses of the COVID-19 vaccine and are the total number 
of doses of COVID-19 vaccine administered. COVID-19 
vaccination rates are the proportion of the population 
that has received at least one dose of COVID-19 vaccine, 
including the proportion of the population that is fully 
vaccinated and the proportion of the population that is 
partially vaccinated. Daily cases per million is the num-
ber of new confifirmed cases per million population per 
day for each country. Daily deaths per million is the num-
ber of new deaths per million population per day for each 
country. The effective reproduction rate is an indicator of 
how many people are infected by one individual. If Rt = 2, 
this implies that each infected person transmits the virus 
to two others, resulting in an uncontrolled epidemic [10]. 
Rt can assess the current dynamics of infectious disease 
transmission in a timely manner, reflflecting the severity 
of the pandemic, may be inflfluenced by policy and pop-
ulation immunity levels. Achieving a value of Rt < 1 is a 
necessary condition to stop the spread of virus [11].

Policies information
The COVID-19 vaccine policies of Korea, Japan and 
Singapore are obtained from official WHO documents, 
survey reports, and official government websites and 
official documents of the three countries, such as Minis-
try of Health of Singapore, Japanese ministry of health, 
labor and welfare, Korean Ministry of Health and Wel-
fare, etc. The COVID-19 vaccine policy extracted from 
this study includes the following aspects: basic vaccina-
tion program, vaccine procurement and supply, vaccine 
development, vaccine booster vaccination, vaccination of 
underage groups, mandatory vaccination, incentive vac-
cination, and vaccination support policies.

Finally, we conducted a cross-sectional comparison of 
basic COVID-19 vaccination in Korea, Japan, and Singa-
pore, summarized the COVID-19 vaccination policies in 
each of these three countries, plotted the epidemiologi-
cal curves of each of these three countries, and labeled 
the major vaccination policies to assess the effectiveness 

of the COVID-19 vaccination policies adopted by each 
country and to examine their commonalities.

Results
Basic information on COVID‑19 vaccination in the three 
countries
Cross-country comparative studies need to be based on 
an understanding of the underlying country context, oth-
erwise they tend to yield unrealistic policy recommen-
dations [12]. First, in terms of the epidemic cycle, the 
three countries were similar at the beginning of vaccina-
tion, were in a similar epidemic cycle, and all adopted an 
aggressive response strategy. Second, in terms of popu-
lation size, the three countries have different population 
sizes. As shown in Table 1, Korea has a total population 
of 51.27 million, which is equivalent to five times the 
size of Japan’s population and approximates to 10 times 
the size of Singapore’s total population, while its popu-
lation is equivalent to the second largest city in Korea, 
thus making Singapore’s population density more than 
ten times the population density of Korea and Japan. 
Again, in terms of demographics, the average life expec-
tancy of all three countries is highly the same at around 
84 years old, with Japan having the highest level of aging 
with nearly 27% of the population over 65 years old, and 
Singapore and Korea having similar levels of aging with 
13% of the population over 65 years old. Finally, in terms 
of economic levels and regional disparities, Singapore, 
by comparison, has the highest per capita gross national 
product (GDP), which is more than twenty times the per 
capita GDP of Korea and Japan. Based on these national 
circumstances, this means that their strategic choices will 
face different constraints, but unexpectedly, the COVID-
19 vaccination policies of the three countries are slightly 
different, but the overall pace is the same. As can be seen 
by Table  1, the basic COVID-19 vaccination profiles of 
Korea, Japan, and Singapore1 are very similar. In terms 
of starting time, Singapore was the first to start mass vac-
cination, followed by Japan and Korea two months later. 
In addition, all three countries received the COVID-19 
vaccine from Pfizer/BioNTech, Moderna, AstraZeneca, 
and Novavax. The COVID-19 vaccination policies in all 
three countries are relatively strict, and all have phased 
in vaccine appointments and full free vaccination. In the 
early stages, vaccine appointments were made by age 
group and only for citizens within a specified age range, 
and in the middle stages, as vaccination rates increased 
and vaccine supplies gradually became sufficient, the age 
requirement for vaccine appointments was removed and 
universal free vaccination was implemented.

As seen by Fig.  1, Singapore has the highest level of 
COVID-19 vaccination among the three countries. 
Although the number of vaccine doses is lower than 
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Table 1 Basic information on COVID-19 vaccination in Korea, Japan and Singapore

The start date of vaccination is the local time of each country

Korea Japan Singapore

Population (millions) 51.27 12.65 5.85

Density of population(P/km2) 359 390 8554

GDP per capita ($ million) 3.22 4.13 8.27

Percentage of population over 65 years 
old(%)

13.91 27.05 12.92

Expected life expectancy (years) 83.03 84.63 83.62

Cumulative number of confirmed cases 
(/ million)

603,348.77 272,420.29 424,296.73

Cumulative number of deaths (/ million) 666.05 601.96 305.48

Start date of vaccination February 26, 2021 February 17, 2021 December 30, 2020

Cumulative vaccinations (millions) 129.65 385.75 14.72

COVID-19 vaccination rate(%) 86.43 84.47 91.55

Share of people with fully vaccinated(%) 85.64 83.40 90.85

Share of people only partly vaccinated(%) 0.79 1.07 0.70

Share of people with booster vacci-
nated(%)

79.76 141.71 78.77

Vaccines Appointment Vaccine appointments are made online 
or by phone

Vaccine appointments are 
made online or by phone

Vaccine appointments are 
made online or by phone

Free vaccination or not Free vaccination for the entire population Free vaccination for the entire 
population

Free vaccination 
for the entire population

Vaccines administered Pfizer/BioNTech, Moderna, AstraZeneca, 
Novavax, Johnson&Johnson

Pfizer/BioNTech,
Moderna,
AstraZeneca

Pfizer-BioNTech/Comir-
naty
Moderna/Spikevax
Novavax/Nuvaxovid
Sinovac-CoronaVac

Fig. 1 Total confirmed cases and COVID-19 vaccination rates in the three countries. Note1: COVID-19 vaccination rate, Share of people with fully/
booster vaccinated refer to main axis(left). Total confirmed cases and total vaccinations refer to secondary axis(right). Note2: Given that Share 
of people only partly vaccinated values are too far away from the rest, their data are not represented on the bar chart
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Korea and Japan due to the upper limit of population 
size, the overall vaccination rate, the proportion of popu-
lation fully vaccinated, and the proportion of population 
with vaccine booster shots are the highest. Japan has the 
highest total number of vaccination doses among the 
three countries, but both the vaccination rate and the 
percentage of the population fully vaccinated are lower 
than those of Singapore and Korea due to prior vaccine 
supply and domestic willingness to vaccinate, while the 
percentage of the population receiving vaccine booster 
shots in Japan is higher than that of Singapore and Korea. 
Overall, Korea, Japan, and Singapore, three of the more 
developed Asian countries, maintain approximate vacci-
nation levels at high levels. There was a large difference in 
the cumulative number of confirmed cases between the 
three countries, with Japan having the fewest and Korea 
having the most, more than twice as many as Japan and 
more than 1.5 times as many as Singapore. Korea and 
Japan had similar cumulative deaths per million, nearly 
twice the number of cumulative deaths per million in 
Singapore.

Core COVID‑19 vaccine policies of the three countries
Korea
Korea launched a large-scale COVID-19 vaccination 
on February 26, 2021, as can be seen by Table  2, divid-
ing the target population into six groups considering 
susceptibility risk and severe disease factors, and deter-
mining the type of vaccine, timing and method of vac-
cination for each target population, taking into account 
the target population, vaccine characteristics, introduc-
tion time and quantity, starting with the vaccination of 
medical staff with AstraZeneca vaccine, and expanding 
sequentially from the elderly group and socially neces-
sary manpower to the population over 18 years old and 
the underage group. As of December 21, 2021, Korea has 
a world-leading rate of at least one vaccination of 84.95%, 
a complete vaccination rate of 82.05% for basic vaccines, 
and a vaccination rate of about 80% for all geographic 
areas within Korea. However, since most of the COVID-
19 vaccine in Korea relies on imports from Europe and 
the United States, and side effects caused by vaccination 
are common in Korea, the uncontrollable nature of the 
vaccine has caused the Korean government to lose a lot 
of credibility. This was not effectively mitigated until June 
29, 2022, when Korea’s first COVID-19 vaccine, devel-
oped by SK Bioscience, was licensed by the Ministry of 
Food and Drug Safety’s SkyCorvione vaccine program. At 
the same time, the Korean government has been track-
ing and publicly announcing adverse vaccination events 
since vaccination to compensate for the loss of credibility, 
and has introduced and continuously improved compen-
sation for vaccine damages. Since November 1, 2021, the 

continuous mutation of the COVID-19 strain, coupled 
with the declining effectiveness of the vaccine over time, 
has led to a rapid increase in the number of confirmed 
COVID-19 cases, the highest since the COVID-19 out-
break, and a significant increase in the number of deaths, 
showing a rapid increase. In order to interrupt the delta 
mutation epidemic in time to prepare for the Omicron 
mutation epidemic, the Korean government has imple-
mented a mandatory vaccination program for those who 
meet the vaccine interval. In February 2022, based on the 
analysis of data on cumulative risk ratios in the domes-
tic cohort, and based on the objective fact that the third 
vaccination with the omicron mutation was 70–80% 
effective within 3 months as found in the UK vaccination 
efficacy analysis, the Korean government adopted a pop-
ulation-specific additional vaccine program for high-risk 
groups (immunocompromised individuals).

The main goal of the Korean government was to achieve 
universal vaccination as soon as possible in order to control 
the epidemic and restore normal socio-economic activi-
ties. The government has actively promoted the vaccination 
program by providing free vaccines to the Korean public 
and ensuring the supply of vaccines to the public through a 
variety of means, including mass vaccination centers, local 
vaccination centers, and corporate vaccination. At the pub-
lic perception level, the Korean public has been support-
ive of vaccination and widely recognizes the importance 
of vaccines in controlling the epidemic. The majority of 
the public actively participated in vaccination and cooper-
ated with the government’s vaccination program. At the 
same time, as Korea focuses on collective consciousness 
and social responsibility [13], this is also reflected in vac-
cination, for example, according to the Korean Ministry of 
Health, the majority of Korean citizens have shown a posi-
tive attitude towards the COVID-19 vaccination, and social 
surveys have shown that a survey of Korean adults showed 
that more than 80 per cent of respondents expressed their 
willingness to be vaccinated, and that this positive willing-
ness to be vaccinated reflects Korean citizens’ concern for 
the health of the individual and the community, as well as 
a sense of responsibility for the control of the outbreak. 
Korean society has demonstrated a high degree of coop-
eration and organizational capacity during the COVID-19 
vaccination process. The government, medical institutions 
and community groups have worked together to actively 
promote the vaccination process and have established an 
efficient vaccination system, and volunteers have been set 
up in some communities to help the elderly or people with 
special needs to make appointments and receive vaccina-
tions. helped ensure the smooth running of the vaccination 
programme. These reports show the collective conscious-
ness and sense of social responsibility that Korea has dem-
onstrated with regard to the new crown vaccination. Such 
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Table 2 COVID-19 vaccine policies of Korea

Aspects COVID‑19 vaccine policies

Basic vaccination
plan

1. Phase I vaccination: February 26, 2021 for high-risk medical institution employees, nursing home elderly 
and staff
2. Phase II vaccination: from March 15, 2021 for the elderly over 65 years old, disabled welfare facility employees, 
wider medical and nursing staff, chronic disease patients (high-risk groups of dialysis patients, chronic kidney dis-
ease, etc.), and socially necessary manpower (police, marine police, firefighters, soldiers, aircrews, etc.)
3. Phase III vaccination: General public aged 18–64 from July 19, 2021
4. Phase IV vaccination: Children and adolescents aged 12–17 years and pregnant women from August 30, 2021
5. Phase V Vaccination: All unvaccinated people over 18 years of age from October 1, 2021

Vaccine procurement and supply 1. February 2021, the Korea Center for Disease Control and Prevention (KCDC) signed contracts for all Pfizer vaccines 
available for early supply: the government received 3 million doses of COVID-19 Pfizer vaccine
2. April 24, 2021, signing of an additional contract for 40 million doses of Pfizer COVID-19 vaccine for a total of 66 
million doses;
3. May 13, 2021, Launch of 835,000 doses of COVAX-AstraZeneca vaccine on May 13, 2021;
4. May 27, 2021, 1.069 million additional vaccine supply contracted by AstraZeneca completing the first half 
of the year with 10.811/18.38 million doses;
5. June 2021,1 million doses of Janssen vaccine donated in the United States;
6. July 6, 2021, advance supply of 700,000 doses of Pfizer vaccine through a vaccine exchange with Israel;
7. September 1, 2021, introducing 1.5 million doses of vaccine through a health partnership with Romania;
8. September 17, 2021, introducing 871,000 doses of individually contracted Moderna vaccine program, for a cumu-
lative total of 66.38 million doses;
9. October 26, 2021,first introduction of approximately 2,435,000 doses of Moderna vaccine in Korea;
10. November 5, 2021, signing of a contract for 30 million additional doses of Pfizer vaccine for 2022;
11. December 23, 2021, signing of the 2022 Moderna procurement contract for 20 million doses and completion 
of the mRNA procurement contract for 80 million doses;
12. February 10,2022, Novavax vaccine introduction of 55.1 million;
13. February 11, 2022, introducing 294,000 doses being introduced for a total of 6.35 million doses;
14. April 21, 2022, introducing 492,000 doses of Janssen vaccine;
15. September 27, 2022, introducing a total of 5 million doses of bivalent vaccine based on Moderna BA.1;
16. November 3, 2022, introducing approximately 1.18 million doses of Pfizer BA.4/5 bivalent vaccine in South Korea;
17. January 12, 2023, introducing approximately 400,000 doses of Pfizer infant (6 months to 4 years) vaccine in South 
Korea

Vaccine development 1. From June 2021, the Public Vaccine Development Center of the National Institute of Infectious Diseases com-
pleted biosafety level III certification to fully support the development of the domestic COVID-19 vaccine;
2. June 29, 2022, the first Korean COVID-19 vaccine developed by SK Bioscience, licensed for the SkyCorvione vac-
cine program by the Ministry of Food and Drug Safety;
3. August 26, 2022, Approved shipment of SkyCoB1 multi-injection vaccine for the vaccination implementation 
program

Vaccination of minors 1. August 30, 2021 The Expert Committee on Vaccination recommends the inclusion of children and adolescents 
aged 12–17 years in the vaccination population;
2. March 31, 2022 initial vaccination of children (5–11 years old);
3. February 13, 2023 start of infant Pfizer vaccination of infants (6 months to 4 years) in 1000 individually designated 
and commissioned healthcare facilities with infant and child treatment and emergency response capabilities

Vaccination booster First dose booster vaccination:
1. December 1, 2012, 1 month for the elderly to receive the 3rd dose intensively;
2. from January 6, 2021, for those aged 18–59 years who have reached the interval between vaccinations, the 3rd 
vaccination is required in January;
3. from March 21, 2022, 3rd vaccination for adolescents (12–17 years old)
Fourth vaccination for specific groups:
1. from 14 April 2022, the 4th vaccination for people aged 60 years or older;
2. from July 18, 2022, vaccination of persons over 50 years of age in all age groups more than 4 months after the end 
of the 3rd vaccination, persons over 18 years of age with underlying disease, residents and staff of facilities suscepti-
ble to infection
Corona 19 bivalent vaccination booster dose:
1. October 11, 2022, start of additional vaccination against COVID-19 in winter;
2. October 27, 2022, bivalent vaccination of adults 18 years and older;
3. December 12, 2022, start of Corona 19 bivalent vaccination for adolescents aged 12–17 years

Vaccination Incentives Designate the month of November 21 to December 18, 2022 as an intensive winter booster vaccination period, 
offering incentives based on vaccination status and vaccination rates. First, it is planned to offer discounts on temple 
stays, discounts on cultural experiences such as free visits to old palaces and tombs, and discounts when using facili-
ties under the jurisdiction of each local government. In addition, incentives will be given to infection-prone facilities 
and local governments with high infection rates, and points will be added to various assessments and subsidies will 
be provided.

Compulsory vaccination From December 16, 2021, the third vaccination is mandatory: 3 months (90 days) after the 2nd vaccination, 
and the 3rd vaccination must be given within 12 months.
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cultural values have contributed positively to the promo-
tion of a smooth vaccination process. At the same time, 
in Korean culture, the behaviour of an individual has an 
impact on the community as a whole, and therefore many 
people are willing to be vaccinated in order to protect the 
health of their families and others. Thus, it can be seen that 
values that emphasize social solidarity and the common 
good drive public participation in vaccination.Influenced 
by risk perceptions and values, the majority of the popula-
tion in Korea had a high risk perception of the severity of 
COVID-19. Especially during outbreaks, people were more 
concerned about transmission and health risks and real-
ized that vaccination could reduce the risk of infection and 
transmission. The government has provided relevant infor-
mation through scientific media, public education, and 
expert interpretation to help the public correctly under-
stand the safety and efficacy of vaccines. In general, the 
Korean government has set the policy goal of universal vac-
cination and has actively promoted vaccination programs. 
The public generally recognized the importance of vacci-
nation and was willing to vaccinate in most cases, and cul-
tural factors and values of collective awareness and social 
responsibility, as well as the perception of risk, also contrib-
uted to public participation in vaccination, which together 
contributed to the vaccination efforts in Korea.

Japan
While most countries around the world started vaccinating 
their populations in early 2021, the Japanese government’s 
delay in doing so has been met with accusations from both 
inside and outside Japan. Starting with the first mass vac-
cination on February 17, 2021, the vaccination was carried 
out in the order of medical-related personnel, the elderly, 
and the general public, as can be seen by Table 3. Initially 
limited by not purchasing enough vaccines, vaccination 
was slow; since the May 2021 contract for Pfizer vaccines, 

Moderna and AstraZeneca Vaccines, vaccination has accel-
erated. As of June 20, 2021, 17.8% had completed their first 
dose and 7.3% had received two complete doses of vaccine, 
but still well below countries with comparable levels of 
development. And by June 25 the suspension of workplace 
vaccinations, which began less than a month ago, was sus-
pended due to a single day’s distribution of vaccines reach-
ing its ceiling. Japan’s COVID-19 vaccination started late 
and progressed slowly, showing a stagnant state. One of 
the major reasons is that Japan has not developed its own 
vaccine, and the lagging in research and development in 
Japan, which has always given the image of a "pharmaceuti-
cal power", was mainly attributed to the hesitation of Japa-
nese pharmaceutical companies to invest in vaccines and 
the lack of sufficient budget from the Japanese government 
to support vaccine development. The second half of 2021 
showed another jump in growth rate, which was matched 
by several vaccine accidents, resulting in a low willing-
ness of the Japanese population to receive vaccinations. 
Uncertainty about the supply of vaccines and a shortage 
of syringes in local vaccinations in Japan have slowed pro-
gress on vaccinations by most of the time than expected by 
the Japanese government, which had planned to complete 
universal vaccination by the end of July before the Tokyo 
Olympics, but is far behind schedule. In terms of COVID-
19 vaccine supply, Japan can only rely on European and 
American manufacturers. As of June 2021, there were three 
vaccines approved by the relevant Japanese agencies and 
allowed to be administered in Japan, namely Pfizer vaccine 
from the United States, Moderna vaccine from the United 
States and AstraZeneca vaccine from the United Kingdom. 
These three vaccines were also on the WHO’s "emergency 
authorization list" and were purchased by many countries, 
so Japan almost faced the embarrassment of being "out 
of vaccines" in February–March 2021,when demand in 
Europe was at its peak. At the same time, vaccination in 

Table 2 (continued)

Aspects COVID‑19 vaccine policies

Supporting Policies 1. February 8, 2021, commencement of the registration management function for vaccination of target populations, 
verification and correction of the list of vaccination recipients at target institutions, and confirmation that target 
populations can be processed through the system;
2. February 24, 2021,Opening of vaccination management function, where vaccinated people can obtain vaccina-
tion certificates on government and vaccination assistant websites after vaccination; introduction of blockchain-
based digital vaccination certificates to supplement problems such as forgery and alteration of paper certificates;
3. April 2, 2021, the principle of zero tolerance by social communication teams for key quarantine violations such 
as not wearing a mask;
4. May 12, 2021, the establishment of "infection control subsidies (fees)" to strengthen quarantine management such 
as pre-inspection and on-site inspection of multi-purpose facilities to promote quarantine inspection;
5. May 17, 2021, the subsidy for medical expenses for patients with serious illnesses excluded from compensation 
due to insufficient causality was introduced;
6. June 1, 2021,gradual adjustment of quarantine regulations for vaccinated persons;
7. September 8, 2021,Strengthening of quarantine management, such as the operation of the access control system 
for medical institutions
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Table 3 COVID-19 vaccine policies of Japan

Aspects COVID‑19 vaccine policies

Basic vaccination
plan

1. Phase I vaccination: February 17, 2021 for approximately 40,000 healthcare workers participating in the safety 
trial;
2. Phase II vaccination: In mid-March 2021, priority will be given to general medical practitioners, and doctors, 
nurses, first responders, and health center staff who are responsible for the treatment and handling of COVID-19 will 
be vaccinated;
3. Phase III vaccination: Late March 2021 for people aged 65 and older;
4. Phase IV vaccination: After April 2021, priority will be given to patients with other underlying diseases (people 
aged 65 with underlying health conditions; people aged 20 to 64 with underlying health conditions with chronic 
diseases and nursing home staff, etc.);
5. Phase V vaccination: June 2, 2021 for the general public over 16 years of age (except for specific groups such 
as pregnant women);
6. Phase VI vaccination: Other people outside the above phases

Vaccine procurement and supply 1. July 31, 2020, on a basic agreement with Pfizer Inc. for the supply of COVID—19 vaccine;
2. August 7, 2020, on reaching a basic agreement with AstraZeneca Corporation for the supply of COVID—19 vac-
cines;
3. September 15, 2020, on participation in the global common procurement framework for COVID—19 infectious 
disease vaccines;
4. October 29, 2020, on the conclusion of vaccine supply agreements with MODERNA and Takeda Pharmaceutical 
Industries;
5. December 11, 2020, signing of a supply agreement with AstraZeneca for COVID—19 vaccines;
6. January 20, 2021, contract with Pfizer Japan for the supply of COVID—19 vaccine;
7. May 14, 2021,best supply contract with Pfizer Japan for COVID—19 vaccine;
8. June 15, 2021, domestic supply of COVID—19 vaccine to the Socialist Republic of Vietnam;
9. July 20, 2021, agreeement with Takeda Pharmaceutical Industries, Ltd. and MODERNA for the supply of COVID—
19 vaccine for next year;
10. September 7, 2021,contract with Takeda Pharmaceutical Co. for the supply ofCOVID—19 vaccine for next year;
11. December 24, 2021, agreement with Takeda Pharmaceutical Industries, Ltd. and MODERNA for the supply 
of next year’s COVID—19 vaccine;
12. February 14, 2022, agreement with Pfizer Japan Inc. for the purchase of additional COVID-19 vaccine this year;
13. March 16, 2022, agreement with Pfizer and MODERNA for the purchase of additional COVID-19 vaccine this year

Vaccine development 1. In May 2020, the Japanese government supplemented the budget of approximately US$1.85 billion for the devel-
opment and production of COVID-19 vaccine;
2. 21 June 2021, the pace of COVID-19 vaccine development in Japan is accelerated and four biopharmaceutical 
companies have entered clinical trials;
3. In 2023, Japanese pharmaceutical company Daiichi Sankyo establishes a system capable of producing 20 mil-
lion doses of COVID-19 vaccine by FY2024, the first plant to develop and apply for approval of an "mRNA" vaccine 
by a Japanese company

Vaccination of minors 1. August 30, 2022, approval of the Pfizer vaccine booster for use in the 5–11 year old population in Japan;
2. October 24, 2022, infants aged 6 months to 4 years who are registered as residents in Japan become eligible 
for vaccination;
3. February 28, 2023, vaccination of children 5–11 years of age begins in Tokyo, marking the first vaccination of chil-
dren in this age group

Vaccination booster Third vaccination dose:
1. September 17, 2021, Japan allowed booster shots to be given 8 months after the second vaccination;
2. November 15, 2021, Japan’s Ministry of Health, Labour and Welfare amended its booster vaccination policy, decid-
ing that a booster shot can be given 6 months after the second vaccination, indicating that the vaccine given in the 
booster shot can be different from the first and second shots;
3. December 1, 2021, the booster vaccination will begin to be available for groups aged 18 and older;
4. April 2022, start of booster vaccination for the 12–17 year old group;
5. August 30, 2022, when Japan approves Pfizer vaccine booster shots for the 5–11 year old population
Fourth vaccination dose:
1. May 25, 2022, start of the fourth round of vaccination: for people aged 60 years or older and for specific groups 
aged 18 years or older with underlying disease or a higher risk of severe disease, who also received their first booster 
dose at least 5 months ago;
2. July 15, 2022, the Japanese government officially expands the fourth vaccination to all medical personnel 
and staff of facilities for the elderly, etc.;
3. October 20, 2022, the Japanese Ministry of Health, Labour and Welfare decided to shorten the interval 
between the booster dose of the vaccine against the Omicron variant and the previous dose from 5 to 3 months
Fifth dose of vaccination for specific populations:
October 21, 2022, the fifth vaccination will be administered in Tokyo, Japan, mainly to the elderly and people 
at higher risk of severe disease



Page 9 of 18Ma et al. International Journal for Equity in Health          (2023) 22:224  

Japan was free of charge, and once the side effects occurred, 
the Japanese government paid for it for life, which is one of 
the reasons why the Japanese government’s attitude toward 
vaccines is very cautious.

The main objective of the Government of Japan was to 
achieve universal vaccination as soon as possible in order 
to control the epidemic and restore normal socio-eco-
nomic activities. The government was actively promot-
ing the vaccination program by providing free vaccines to 
the Japanese people and ensuring the supply of vaccines 
to the public by providing services such as appointments 
and vaccinations through multiple channels. In terms of 
public perception, Japan has some disagreements with 
Korea. Influenced by a long history of self-confidence in 
the strength of medical resources, science and technology, 
and health education, Japan is more cautious in accept-
ing new things and viewing external information [14], for 
example, according to a survey of Japanese respondents, 
only 47 per cent said they would receive the COVID-19 
vaccine, while others said they would consider or refuse 
it; in early 2021, the Japanese government suspended the 
use of a COVID-19 vaccine because of thrombosis-related 
complications in some of the recipients. In addition, the 
COVID-19 vaccine was introduced late and information 
was not publicized enough, so the public’s confidence 
in the vaccine was weaker than that of Korea, and some 
members of the public had a wait-and-see attitude toward 
vaccination. The Japanese have a culture of "non-interfer-
ence," "consistency between words and deeds," and "fol-
lowing rules," which was also reflected in the vaccination 
program. In addition, this traditional cultural value also 
emphasizes safety and stability, which has led the Japanese 
government to place a high value on the safety and effi-
cacy of vaccines. In Japan, the majority of the population 
had a high risk perception of the severity of COVID—19. 
However, when it comes to vaccination, some members 
of the public have concerns and wait-and-see attitudes 
about the safety and efficacy of vaccines due to insuf-
ficient information disclosure. In addition, the Japanese 
government has ensured the quality and safety of vaccines 
by establishing several inspections and norms, which 
has increased public confidence and sense of security in 

vaccination. In general, the Japanese government has also 
taken active measures to promote the vaccination pro-
gram. The government has promoted and accelerated the 
vaccination program by strengthening the degree of offi-
cial information disclosure, increasing public awareness 
and confidence in the safety of the vaccine, and strength-
ening related vaccine management.

Singapore
Singapore launched its National Vaccination Programme 
(NVP) on December 30, 2020, with the first vaccines 
being the Pfizer-BioTech/Comirnaty vaccine, jointly 
developed by Pfizer and Biotech, the first country in Asia 
to receive mass vaccination. As can be seen by Table 4, to 
protect high-risk groups, Singapore’s vaccination efforts 
focus on high-risk groups such as frontline workers and 
the elderly in the first phase, and then down the list by 
age, with priority given to the older. The COVID-19 vac-
cination in Singapore is free for all residents, except for 
citizens and permanent residents, and foreign nationals 
with long term residence permits, work permits and stu-
dent passes. Singapore ranks the lowest in the world with 
a strength of 0.05% COVID-19 morbidity and mortality 
rate, and has one of the highest COVID-19 vaccination 
rates in the world [15]. Meanwhile, Singapore has been 
at the forefront of vaccine development in Asia, with 
the COVID-19 vaccine developed in Singapore entering 
clinical trials in August 2020; the Pfizer vaccine receiving 
US FDA approval in August 2020; the first batch of Pfizer 
vaccine arriving in Singapore on December 21, 2020; the 
country’s first healthcare workers receive the vaccine; in 
March 2022, the two-dose vaccination rate among Sin-
gapore’s population exceeds 92% and 71% receive a third 
dose (the vast majority of vaccinations are mRNA vac-
cines), both leading the world, with 95% of those over 
60 years of age completing two doses. It is the Singapore 
government’s firm stance on vaccination that has laid a 
solid foundation for Singapore to move from zero to liv-
ing with the virus, and has taught the world a "vivid" les-
son by taking the third path between "zero" and "laying 
flat". The third way between "zero" and "flat" has taught 
the world a "vivid" lesson.

Table 3 (continued)

Aspects COVID‑19 vaccine policies

Vaccination Incentives None

Compulsory vaccination None

Supporting Policies Vaccination vouchers are available in Japan. The COVID-19 vaccine can be administered in Japan to the following 
people who have received a vaccination voucher: Japanese locals aged 5 years or older, mid- to long-term residents, 
short-term residents who have difficulty returning to Japan (staying in Japan for more than 3 months), and people 
who are undergoing deportation procedures (people who have not been arrested and are under investigation, 
or people who have been temporarily released)



Page 10 of 18Ma et al. International Journal for Equity in Health          (2023) 22:224 

Table 4 COVID-19 vaccine policies of Singapore

Aspects COVID‑19 vaccine policies

Basic vaccination
plan

1. Phase I vaccination: vaccination of people aged 16 years and older at high risk of infection and those vulnerable 
to serious illness after infection starting December 30, 2020;
2. Phase II vaccination: vaccination of older adults, essential services workers, and those at high risk of infection 
beginning March 8, 2021;
3. Phase III vaccination: vaccination of persons aged 45 to 59 years starting in April 2021;
4. Phase IV vaccination: vaccination of people aged 40 to 44 years starting May 19, 2021;
5. Phase V vaccination: vaccination of Singapore citizens aged 12 to 39 years starting June 10, 2021;
6. Phase VI vaccination: vaccination for the severely immunocompromised on 28 July 2021;
7. Phase VII vaccination: vaccination open to selected short-term pass holders from 18 August 2021;
8. Phase VIII vaccination: other than the above phases

Vaccine procurement and supply 1. May 2020, the Government began discussions with pharmaceutical companies with promising vaccine can-
didates, having signed pre-purchase agreements with Moderna, Pfizer-BioNTech and Sinovac, and is discussing 
collaboration with several other pharmaceutical companies;
2. December 21, 2020, Singapore received its first shipment of vaccine from Pfizer-BioNTech;
3. on May 18, 2021, the HSA approved the Pfizer-BioNTech vaccine for use in people aged 12 to 15 years, 
and the COVID-19 Vaccination Expert
Committee approved the extended use of Pfizer-BIONTECH COVID-19 vaccine in people aged 12 to 15 years 
and the extended dosing interval for MRNA vaccine;
4. June 16, 2021, 24 private healthcare facilities selected to administer government stockpiles of SINOVAC-CORONA-
VAC COVID-19 vaccine;
5. December 10,2021, MOH has signed a new supply agreement with Pfizer-BioNTech for COVID-19 vaccine;
6. December22, 2021, the first PFIZER-BIONTECH/COMIRNATY COVID-19 vaccine paediatric doses arrived in Singa-
pore;
7. February 14,2022, NOVAVAX NUVAXOVID COVID-19 vaccine approved for use in the national vaccination pro-
gramme;
8. May 4, 2022, the first doses of NUVAXOVID COVID-19 vaccine arrived in Singapore

Vaccine development 1. March 2020, Vertex Pharmaceuticals, a Singaporean biopharmaceutical company, initiated a Vero COVID-19 vac-
cine development program in Singapore;
2. July 2020, the VeroCOVID-19 vaccine was tested in clinical trials in Singapore and the results showed that the vac-
cine was effective in preventing the COVID-19 virus, and Vertex Pharmaceuticals began an aggressive global rollout 
of the vaccine;
3. Mar 2021, Phase I and Phase II clinical trials of the COVID-19 vaccine "ARCT-021", developed in collaboration 
with the Duke-NUS Medical School and the US pharmaceutical company Arcturus Therapeutics, have been com-
pleted. The results showed that participants developed antibodies against coronary artery disease and no serious 
adverse reactions were observed

Vaccination of minors 1. Pediatric vaccinations for children 5–11 years of age starting March 16, 2022;
2. Initial vaccination with Moderna/Spikevax vaccine for children 6 months to 4 years of age starting October 25, 
2022; booster doses of Pfizer-BioNTech/Comirnaty vaccine for children 5 to 11 years of age

Vaccination booster First booster dose:
1. An additional dose of vaccine for persons aged 60 years and older, residents of elderly care facilities, and persons 
who are moderately to severely immunocompromised beginning September 15, 2021;
2. A booster program for persons aged 50 to 59 years was initiated on October 3, 2021 in addition to persons aged 
60 years and older;
3. booster vaccination for health care workers and health care and frontline COVID-19 workers who completed 
the primary series vaccination program
approximately six months ago, initiated October 9, 2021
4. booster vaccination for all Singaporeans aged 30 and above, permanent residents and long-term pass holders 
who completed the second dose six months ago from 1 November 2021;
5. Extension of booster vaccination to all individuals aged 18 to 29 years from 14 December 2021;
6. Expansion of the booster vaccination program to those aged 12 to 17 years in early February 2022;
7. One booster dose recommended for individuals 5 to 11 years of age beginning August 24, 2022;

Second booster dose:
1. A second booster dose for people aged 80 years and older and the physically vulnerable from 24 March 2022
2. Vaccination booster for all 12 years and older starting April 22, 2022;
Second booster for those 60–79 years of age starting April 22, 2022

Corona 19 bivalent vaccination booster:
1. Bivalent vaccination for those 50 years and older or those not yet minimally protected from October 17, 2022;
2. Bivalent vaccine will be offered to health care workers on October 21, 2022;
3. Bivalent Pfizer-BIONTECH/COMIRNATY vaccination beginning December 12, 2022: All adults 18 years of age 
and older receive COVID-19 vaccine in a timely manner; those 12 to 17 years of age should also receive an additional 
dose of bivalent vaccine approximately five months after the last booster dose

Vaccination Incentives None

Compulsory vaccination None
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The Singapore Government’s main objective was to 
achieve universal vaccination as soon as possible to con-
tain the outbreak, to reduce transmission and to protect 
public health. The Government was actively pursuing the 
vaccination programme by providing free vaccines to Sin-
gaporeans and ensuring the availability of vaccines and 
vaccination services through the establishment of mul-
tiple vaccination centers and the provision of a booking 
system, among other things. The public in Singapore has 
been supportive of vaccination and generally recognizes 
the importance of vaccines in combating epidemics. The 
majority of the population was willing to be vaccinated 
and participated in the government’s vaccination pro-
gram. Vaccine-related information has been made widely 
available to the public, and decisions based on official 
guidance and expert advice. One of the cultural charac-
teristics of Singapore is the emphasis on social respon-
sibility and the collective good [16], and this value also 
influences the public’s attitude to vaccination for their 
own health and the health of others. For example, com-
munity-based organizations and volunteers in Singapore 
play an important role in vaccination efforts by providing 
support and assistance, including organising vaccination 
points, providing transport arrangements, and assisting 
the elderly and disadvantaged, etc., in order to ensure 
that vaccination is easily accessible to all. The co-opera-
tion between the Government and the community as well 
as the participation of the public are important factors 
contributing to the smooth running of the vaccination 
programme. In addition, Singaporean society is known 
for its efficient operations and strict enforcement of regu-
lations, which motivates the government and residents 
to strictly follow vaccination programs and related meas-
ures. The Singapore public had a high risk perception of 
the severity of COVID-19 and recognized the vaccine as 

an important means of reducing the spread of infections 
and diseases. The Government helped the public under-
stand the safety and efficacy of the vaccine by providing 
accurate and transparent information on the vaccine, 
thereby increasing public confidence in vaccination. The 
Government has also stepped up efforts to monitor and 
regulate the safety of vaccines to ensure public health 
benefits. In summary, the Singapore government actively 
promoted vaccination and the public has a positive atti-
tude towards vaccination. The government used policies 
and resources to ensure vaccine supply and vaccination 
services, and helped the public to properly understand 
and participate in vaccination through extensive publicity 
and provision of accurate information. At the same time, 
cultural factors and values also contribute to the public’s 
appreciation of social responsibility and strict enforce-
ment of relevant measures. These combined factors have 
helped Singapore to achieve the goal of universal vacci-
nation, control outbreaks and protect public health.

The effectiveness of COVID‑19 vaccination in these three 
countries
Korea
As seen by Fig. 2, the epidemiological curve of COVID-19 
in Korea shows that starting from the mass vaccination 
with COVID-19 at the end of February 2021, Korea expe-
rienced a major epidemic peak from February to April 
2022 and two minor epidemic peaks from July to Sep-
tember 2022 and from November 2022 to January 2023, 
respectively. At the peak of the COVID-19 epidemic 
from February to April 2022, the Omicron variant strain 
became mainstream, with a sudden increase in daily new 
cases per million, with new confirmed cases exceeding 
170,000 for the first time in a single day on February 12, 
and a more than tenfold increase in confirmed cases in 

Table 4 (continued)

Aspects COVID‑19 vaccine policies

Supporting Policies 1. Ensuring the safety of migrant workers on December 14, 2020: pilot program to begin in the first quarter 
of 2021 to allow migrant workers access to the community once a month, subject to compliance with RRT, wearing 
a contact tracking token and safe living measures;
2. Enhanced safety management measures and surveillance testing on January 22, 2021: postponement 
of the National Student Games scheduled for February will be effective January 26, 2021; individuals to limit their 
visits to a maximum of two additional households per day and limit the maximum number of visitors per household 
per day to outdoor social gatherings; disallow singing (including diners) and other live performances at food service 
establishments and work-related events; encourage and other live performances at food service establishments 
and work-related events; encouraging everyone to connect with family and friends digitally; and increasing enforce-
ment inspections of food service establishments, shopping malls, and other crowded public places;
3. Close monitoring of the safety of the Pfizer-BioNTech COVID-19 vaccine in the population by the Ministry 
of Health (MOH) and the Health Sciences Authority (HSA) beginning January 2021, and targeting the Vaccine Injury 
Financial Assistance Program;
4. August 30, 2021 MOH to pilot home isolation, a model of care for fully vaccinated patients with COVID-19 who are 
not severely symptomatic
5. September 14, 2021 Addition of community care facilities, adjustment of home quarantine policy, and update 
of electronic quarantine order (eqo), effective September 14, 2021
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three weeks, with confirmed cases reaching about 50,000 
on consecutive days and more than 230,000 people 
treated at home. In particular, the number of diagnosed 
patients over 60 years old increased from 8.0% to 11.7%. 
Therefore, in order to protect high-risk individuals, the 
Korean government decided to implement the fourth 
dose of vaccination for specific groups of people starting 
from the end of February. However, due to the announce-
ment of the "unsealing" of the epidemic by the Korean 
government on March 1, 2022, and the large number of 
students infected on the opening day of the school year 
on March 2, the cumulative number of infected people 
in Korea exceeded 10% of the total population by the 
beginning of March, with the peak of confirmed cases 
on a single day on March 16, 2022, when the Omicron 
detection rate reached 100%. Fortunately, the low rate 
of severe Omicron infections, increased booster vacci-
nation rates in the elderly population and increased use 
of oral medications slowed the rate of increase in severe 
cases while the outbreak reached an inflection point, 
with the number of new confirmed cases quickly falling 
back to its original state within a month. However, the 
good times did not last long, and the first confirmed case 
of BA.2.75, which is more transmissible than BA.5, was 
found in South Korea on July 15, 2022, but the Korean 
government did not change the existing epidemic pre-
vention policy, so another small wave was seen in Korea 
in mid-July 2022. After the winter of November 2022, the 

epidemic continued to rebound and the "big test" came 
again. In addition, the Rt value has been fluctuating in a 
small range around 1 since the mass vaccination in Korea; 
until the emergence and spread of the Omicron variant 
in early 2022, the Rt rapidly increased to 1.87 (indicat-
ing that one COVID-19 infected person in the above two 
phases can cause almost two cases of secondary infec-
tion), reaching the maximum value since the spread of 
COVID-19 in Korea. In July 2022, the Rt value increased 
sharply to the last level due to the arrival of the BA.2.75 
mutant strain, but decreased rapidly within one month. 
Thus, it is easy to see from the development of COVID-
19 in Korea that the emergence and spread of new strains 
still lead to a rapid increase in the number of confirma-
tions and deaths, and that increasing the COVID-19 vac-
cination rate is an effective means of blocking the spread 
of the vaccine.

Japan
In terms of the number of deaths and mortality rates 
during the wave phase, this round was lower than the 
previous four waves in Japan, with only 2100 and 0.26%, 
and the rapid spread of the vaccine played a huge role 
in this round, as Japan began mass COVID-19 vaccina-
tion on February 17, 2021. Except for a small fluctuation 
in the low level of the epidemic in July and August 2021 
due to the Tokyo Olympics, both daily cases per million 
and daily deaths per million remained at extremely low 

Fig. 2 Curves of daily cases per million, daily deaths per million and the effective reproduction rate in Korea.  Note: Daily cases and deaths 
per million refer to main axis(left). The effective reproduction rate refer to secondary axis(right)
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levels until the end of 2021, and the epidemic in Japan 
was nearly dissipated after the Delta epidemic. As seen 
by Fig. 3, in early 2022, with the global spread of the Omi-
cron mutant strain, the sixth wave of the epidemic broke 
out in Japan, with the first peak of daily cases per million. 
The Japanese government then announced that adults 
over 18 years of age who had completed two doses of the 
basic vaccine could receive a booster, and daily new cases 
per million steadily declined. The seventh wave of the 
epidemic broke out in Japan in August 2022. On August 
10, 2022,daily new cases per million exceeded 250,000 for 
the first time, the highest single-day record since the epi-
demic, and on August 26, 2022,daily new cases per mil-
lion again broke the record by 260,000, ranking first in 
the world for two consecutive weeks as the epicenter of 
the epidemic in children. The Japanese government com-
pletely raised the medical system alert level for Omicron 
to the highest level and approved vaccine booster shots 
for children aged 5–11  years on August 30, 2022. With 
the increase in vaccine booster rates, the wave of the out-
break was largely under control by mid to late Septem-
ber 2022. In October 2022, Japan announced the lifting 
of all control measures, and in November 2022, Japan 
once again saw the "8th wave of the epidemic", which 
reached its peak in mid-January 2023 with daily new 
cases per million similar to the 7th wave. The Rt value in 
Japan climbed rapidly to 4.08 in a short period of time 
due to the worldwide epidemic of the Omicron strain at 
the end of 2021, indicating that one COVID-19-infected 

individual was able to trigger four cases of secondary 
infection at that stage. In general, the Rt value fluctuates 
in a small range above and below the value of 1, and the 
epidemic is more controllable. It is noteworthy that Japan 
has achieved good results in this COVID-19 epidemic 
prevention by occupying 25% of the 378,000 km2 land 
area with 65-year-olds, while Japan’s daily deaths per mil-
lion are much lower than those in the United States, and 
steadily remain on the global low level line.

Singapore
Since the promotion of COVID-19 vaccination, the situ-
ation of daily new cases per million varies among coun-
tries, with a decrease in daily deaths per million, and 
the effect is more pronounced in countries with high 
coverage, but except for Singapore. Vaccination levels in 
Singapore were very high, with daily new cases per mil-
lion starting to decline 40  days after vaccination initia-
tion [17]. With 72% of the population fully vaccinated in 
August 2021, Singapore enters a preparatory period of 
gradual easing of the vaccination policy, and the vaccina-
tion rate reaches 80% in September to enter the second 
phase of transition, leading to a small peak in daily cases 
per million around September 2021, with daily deaths 
per million rising since the end of September and the 
disease mortality rate increasing from The rate of death 
increases from 0.1% to 0.3%. In addition, with vaccina-
tion already in full swing, Singapore began to shift its 
thinking on vaccination in June 2021, with the goal of 

Fig. 3 Curves of daily cases per million, daily deaths per million and the effective reproduction rate in Japan. Note: Daily cases and deaths 
per million refer to main axis(left). The effective reproduction rate refer to secondary axis(right)
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creating a "COVID-resilient nation" and gradually easing 
social controls, leading to a rapid increase in the Rt value 
to 2.21 during this period, as seen by Fig. 4. The Rt value 
increased rapidly to 2.21, and then increased sharply dur-
ing the implementation of the "differential vaccinator 
relaxation" in September, 2021, but thanks to Singapore’s 
high vaccination rate, this indicator dropped rapidly in 
less than a month. On December 19, 2021, the Rt value 
was the lowest since the spread of COVID-19. The vac-
cination rate reached 85% in November 2021 and further 
relaxation of vaccination measures in Singapore, cou-
pled with the sweep of Omicron mutant strains in early 
2022, saw a sharp increase in daily new cases per million, 
reaching the maximum since the COVID-19 epidemic on 
February 22, and a steady decline in daily new cases per 
million after the expansion of the vaccination program 
in early February. In April 2022, the new phase of "living 
with the virus" was launched, and a series of measures 
such as exempting international tourists from landing 
inspection, no longer enforcing the wearing of masks, 
and eliminating restrictions on the number of people 
at social gatherings were implemented, leading to two 
rounds of rebound in a small area of the epidemic and 
a corresponding increase in Rt values, which gradually 
decreased as the vaccination rate for the second booster 
dose increased. Compared with the peak of the previous 
epidemic, daily new cases per million and daily deaths 
per million in the second epidemic were almost half 
of those in the first epidemic, showing that the second 

booster vaccination had a significant effect on the reduc-
tion of daily new cases per million and daily deaths per.

Discussion
Comparison and synthesis of vaccination policies 
and effectiveness in three countries
Similarities and differences in vaccination policies in the three 
countries
Through a comparative analysis of the vaccination poli-
cies of the three countries, it can be seen that the three 
countries share many similarities in their vaccination 
strategies. Korea, Japan and Singapore all attach great 
importance to vaccination as an important means of out-
break control, and have developed scientific and rational 
vaccination strategies and priorities. Based on specific 
target populations, a phased vaccination program has 
been formulated, and vaccination priority is determined 
based on risk assessment to ensure early vaccination of 
high-risk groups. In terms of vaccine supply and distri-
bution, all three countries were committed to ensuring 
an adequate supply of vaccines, signing agreements with 
multiple vaccine manufacturers to ensure the stability 
of the vaccine supply, thus guaranteeing smooth vacci-
nation, and distributing vaccines through the establish-
ment of vaccination centers and appointment systems. In 
terms of improving vaccine coverage, Korea, Japan and 
Singapore have attached great importance to improving 
vaccination coverage by setting up multiple vaccination 
centers and providing convenient vaccination services 

Fig. 4 Curves of daily cases per million, daily deaths per million and the effective reproduction rate in Singapore. Note: Daily cases and deaths 
per million refer to main axis(left). The effective reproduction rate refer to secondary axis(right)
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in each region to ensure easy access to vaccinations and 
vaccinate as many residents as possible.

At the same time, there are differences in vaccination 
policies. In terms of the challenges faced by the three 
countries in the early stages of vaccination, Japan faced 
delays in supply and distribution in the early stages of 
vaccination, while South Korea and Singapore moved 
forward with their vaccination programs relatively 
quickly. In terms of strategies for vaccination, Korea and 
Singapore adopted mass vaccination centers and appoint-
ment systems, while Japan focused more on establishing 
vaccination sites and strengthening promotion and pub-
licity at the local level. In terms of the speed of vaccina-
tion, Korea achieved high nationwide coverage for a large 
part of the population in a relatively short period of time, 
while Japan and Singapore reached high coverage at a 
later stage.

Assessment of the effectiveness and impact of different 
policies in promoting vaccination
A comprehensive analysis of vaccination policies and epi-
demiological curves shows that in terms of vaccination 
coverage, Korea, Japan and Singapore have all actively 
promoted vaccination, and although there are some dif-
ferences in vaccination speed and strategy, they have all 
achieved higher vaccination coverage earlier. In terms 
of outbreak control effects, although all three coun-
tries had more than one outbreak peak caused by new 
mutant strains, with the increase in vaccination cover-
age, all three countries achieved some outbreak control 
results, with decreases in daily cases per million, daily 
deaths per million, and Rt values. Korea’s outbreak con-
trol after vaccination reached the expected goal and the 
situation improved significantly; Japan’s outbreak con-
trol effect gradually appeared, but further efforts are 
still needed; Singapore successfully controlled the out-
break and reached a more controllable state. In terms of 
social life and economic recovery, with the advancement 
of vaccination, people can participate in more social 
activities, and various industries have begun to recover; 
in terms of the safety of vaccination, all three countries 
have implemented stringent vaccine safety testing and 
regulatory measures, and have rigorously evaluated the 
quality, safety and efficacy of vaccines, and the vaccines 
that have been put into use are in line with international 
standards and regulations, although all three countries 
Although there are reports of individual adverse reac-
tions and side effects in all three countries, these coun-
tries have actively taken measures to detect and manage 
them, such as setting up reporting systems, strengthen-
ing testing and treatment, and other ancillary measures. 
In terms of ongoing prevention and control measures, 
the intensity of prevention and control and the degree 

of implementation varied by country based on the out-
break situation and the level of social compliance, but all 
three countries emphasized the ongoing implementation 
of prevention and control measures after vaccination, 
including non-pharmacological interventions such as 
social education distances and the use of face masks.

Analysis of the common logic behind the different policy 
combinations in the three countries
The ostensibly different vaccination policies of Korea, 
Japan and Singapore selected for this study show great 
similarities in vaccination rates and vaccination levels. 
Therefore, by comparing the anti-vaccination practices 
of Korea, Japan and Singapore, this study reveals the 
common logic behind the seemingly very different anti-
vaccination approaches and policy combinations of the 
three countries, i.e., positive willingness to vaccinate, 
multi-party collaboration, and protection from multiple 
perspectives are the main threads running through the 
three countries.

Common policy objectives at the core
In terms of vaccine policy objectives, although, due to 
the differences between countries in terms of epidemic 
situation, healthcare systems and economic conditions, 
different countries have chosen different policy instru-
ments and focuses; for example, while accelerating the 
speed of vaccination, South Korea and Japan have taken 
measures such as restricting public gatherings in order 
to control the spread of the cases; while Singapore has 
adopted means such as retrospection and quarantine. 
However, in essence, the objective of all three countries 
is to safeguard public health and safety. First, the general 
principles of the anti-epidemic institutional arrange-
ments in the three countries are very similar, with epi-
demic prevention and control planning, national leaders 
personally directing and taking the lead in vaccination, 
and all using the risk of infection and serious illness as 
the first criterion for vaccination consideration; second, 
in the medical and public health fields, the strength of the 
resource allocation in Singapore, South Korea, and Japan 
is at the forefront of the world, and they have played an 
important role in this epidemic, and during the epidemic, 
the Singaporean government During the epidemic, the 
Singaporean government took the initiative to follow up 
on its social security policies, South Korea had multiple 
appeals, and Japan vigorously strengthened its medical 
response system to bridge the infection prevention gap.

Public perception and cultural factors are important 
influences
It is worth mentioning that the public’s willingness to 
vaccinate and vaccine hesitancy have always had an 
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impact on the advancement of COVID-19 vaccination 
[18]. On the one hand, due to the different vaccination 
types of countries, their governments have different 
management and organizational capabilities for vacci-
nation, and the differences in the public’s perception 
of their epidemics and trust in the government may 
affect the willingness and speed of vaccination in each 
country. On the other hand, the population’s willing-
ness and speed of vaccination are closely related to 
the risk of the epidemic, Singapore, as a representa-
tive of high vaccination rate, has not seen any new 
local cases for a long time before August 2021 due to 
extremely excellent epidemic prevention and control 
ability, the population does not feel the threat of the 
epidemic and lacks the urgency of vaccination, and by 
the end of September 2021, even though the number 
of people fully vaccinated per 100 people has reached 
87.00, its case fatality rate began to rise steadily, the 
epidemic began to circulate since September, and the 
public began to pay attention to vaccination, which 
led to a greatly accelerated rate of vaccination, and the 
epidemic was rapidly brought under control within a 
month. It can be seen that public perception and cul-
tural factors also have a certain impact on vaccina-
tion, Japan under the influence of Confucianism is that 
many people regard their own health problems as a 
family and collective responsibility, so they are more 
cautious in vaccination, and there are more doubts 
about the effectiveness and safety of the vaccine, which 
leads to a low rate of vaccination; South Korea’s social 
environment focuses on the spirit of the group, and 
therefore the South Korean public is Korea’s social 
environment emphasizes group spirit, so the Korean 
public generally believes that vaccination is a neces-
sary measure and trusts the government’s vaccine 
policy; Singapore’s multiculturalism and inclusiveness 
have led to the public’s general belief that vaccination 
is an action to protect the health of the whole society, 
and the public is relatively more tolerant and has a 
higher degree of acceptance of vaccination.

In the practices of Korea, Japan and Singapore, 
the combination of these factors has contributed to 
increased vaccination coverage, which in turn has had 
a significant impact on controlling outbreaks. There-
fore, the promotion of COVID-19 vaccination also 
requires adjusting public perceptions as much as pos-
sible based on different cultural factors to reduce the 
level of public vaccine hesitancy, adequately publiciz-
ing the safety and efficacy of vaccination, developing 
incentives to enhance the motivation of the population 
to vaccinate, and appropriately conducting mandatory 
vaccination to increase COVID-19 vaccine coverage.

Integrated prevention and control with vaccination 
and non‑pharmacological interventions are indispensable
Non-pharmacological interventions (NPIs) are public 
health measures aimed at reducing virus transmission by 
reducing exposure rates, such as contact tracing, inter-
national travel controls, closure of public transportation, 
wearing of masks, closure of workplaces, and cancellation 
of public events [19]. In this study, Korea, Japan, and Sin-
gapore all took many non-pharmacological interventions 
at the peak of the epidemic before and during the early 
stages of COVID-19 vaccination, and the designation of 
policies was combined with governance capacity and the 
public’s willingness and ability to comply with the gov-
ernment’s strategies, as well as global epidemic trends, 
with obvious up- and down- and cross-regional collab-
oration in Korea and Japan and a weaker ability to col-
laborate cross-regionally in Singapore due to geographic 
constraints. But strong grassroots and community-based 
epidemic prevention capacity helped reduce the impact 
of the epidemic on the last line of defense. All three coun-
tries had strict rule of law and social consensus on severe 
penalties in the early days, and all demonstrated strong 
social and technical support by successfully employing 
surveillance to track close contacts and identify vaccina-
tion-appropriate populations.

Conclusions
This study assessed the effectiveness and impact of dif-
ferent policies in promoting vaccination by examining 
non-pharmacological interventions during vaccination 
in three countries and analyzing the vaccination situation 
in the three countries comparatively, and then explored 
the impact of factors such as the social, cultural and eco-
nomic contexts on the implementation and effectiveness 
of the policies, in order to contribute to a better under-
standing of the reasons for the differences in the poli-
cies between the different regions, as well as the factors 
behind the same results.

The study found that, despite the different degrees of 
challenges in vaccine supply and public trust in vaccines 
in these three countries, they all adopted active vaccina-
tion policies, committed to achieving universal vaccina-
tion and thus controlling the outbreak, and formulated 
relevant policies based on the actual situation of the 
countries in a pragmatic and locally adapted manner, 
which ultimately led to significant results in controlling 
the outbreak and protecting public health in all of them. 
Thus, COVID-19 vaccination is a key public health strat-
egy to reduce the overall burden of COVID-19 globally 
[20], and the continued promotion of vaccination is a key 
initiative to control the epidemic, protect public health 
and restore normal life.
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At the same time, we should also recognize that epi-
demic prevention and control is a multi-task, multi-link 
complex activity, and there is no need for countries to 
adopt a one-size-fits-all policy mix, but rather a need 
to follow a common goal, and it is entirely possible that 
different combinations of anti-epidemic policies can 
be formed according to their respective national con-
ditions, which may lead to different paths to the same 
end. The great difference between East Asia and the 
rest of the world in this outbreak is that there is some 
consensus on the basic anti-epidemic goals and logical 
starting point, as epitomized by Korea, Japan and Sin-
gapore. In the global fight against COVID-19, countries 
can continue to strengthen the implementation of vac-
cination programmes, drawing on the successful expe-
rience of combating the epidemic. At the same time, 
based on different cultural factors, public perceptions 
should be adjusted as much as possible so as to reduce 
the level of public vaccine hesitancy. On this basis, fully 
promoting the safety and efficacy of vaccination, devel-
oping incentives to enhance the public’s motivation to 
vaccinate, and appropriately carrying out mandatory 
vaccination to enhance COVID-19 vaccine coverage 
remain the direction for future development.

Abbreviations
COVID—19  Coronavirus disease 2019.
Rt  The effective reproduction rate

Acknowledgements
The authors gratefully acknowledge the study participants who were involved 
and contributed to the paper. The authors gratefully acknowledge the 
financial support from the Philosophy and Social Sciences Planning Project of 
Guangdong Province in 2023 : Research on the mechanism of national volun-
tary epidemic prevention behavior based on Repast-fsQCA in the context of 
COVID-19 "Class B and B control" (No. GD23CGL11) and the Natural Science 
Foundation of Guangdong Province in 2022: Construction and application 
of COVID-19 control model PSR-SOR-Haddon in Guangdong Province(No. 
2022A1515011112).

Authors’ contributions
M.M. and G.S. conceived the paper. M.M., M.L. and J.Y. collected the data. M.M. 
drafted the manuscript. L.S., W.X. revised the manuscript. M.L. and J.Y. provided 
ideas for revising the manuscript. G.S. contributed to the critical revision of the 
manuscriptfor important intellectual content and approved the final version 
of the manuscript. M.M. and G.S. arethe study guarantors. All authors have 
read and agreed to the published version of the manuscript.

Funding
This research was funded by Philosophy and Social Sciences Planning Project 
of Guangdong Province in 2023: Research on the mechanism of national vol-
untary epidemic prevention behavior based on Repast-fsQCA in the context 
of COVID-19 "Class B and B control", grant number GD23CGL11, and Natural 
Science Foundation of Guangdong Province in 2022: Construction and appli-
cation of COVID-19 control model PSR-SOR-Haddon in Guangdong Province, 
grant number 2022A1515011112.

Availability of data and materials
The datasets generated and/or analysed during the current study are available 
in the [Our World in Data] repository, https:// ourwo rldin data. org/.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Health Management, School of Health Management, South-
ern Medical University, Guangzhou 510515, China. 2 Department of Health 
Policy and Management, Bloomberg School of Public Health, Johns Hopkins 
University, Baltimore, MD 21205, USA. 

Received: 13 September 2023   Accepted: 11 October 2023

References
 1. Ferguson N, Laydon D, Nedjati GG, et al. Report 9: impact of non-

pharmaceutical interventions (NPIs) to reduce COVID-19 mortality and 
healthcare demand. Imperial College London. 2020;10(77482):491–7.

 2. Nie XD, Wang Q, Wang MN, et al. Anxiety and depression and its corre-
lates in patients with coronavirus disease 2019 in Wuhan. Int J Psychiatry 
Clin. 2020;25(2):109–14.

 3. Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of 
coronavirus disease (COVID-19) outbreak. Journal of Autoimmun. 
2020;109:102433.

 4. Green MS. Did the hesitancy in declaring COVID-19 a pandemic reflect a 
need to redefine the term? Lancet. 2020;395(10229):1034–5.

 5. The end of an emergency. Nat Hum Behav. 2023;7:657–8. https:// doi. org/ 
10. 1038/ s41562- 023- 01627-4.

 6. Lurie N, Saville M, Hatchett R, et al. Developing Covid-19 vaccines at 
pandemic speed. N Engl J Med. 2020;382(21):1969–73.

 7. Pilishvili T, Gierke R, Fleming-dutra KE, et al. Effectiveness of mRNA 
COVID —19 vaccine among U.S. health care personnel. N Engl J Med. 
2021;385(25):e90.

 8. Rosenberg ES, Dorabawila V, Easton D, et al. COVID -19 vaccine effective-
ness in New York State. N Engl J Med. 2022;386(2):116–27.

 9. An BY, Tang SY. Lessons from COVID-19 Responses in East Asia: Institu-
tional Infrastructure and Enduring Policy Instruments. The American 
Review of Public Administration. 2020:50(6-7):790-800.

 10. Delamater PL, Street EJ, Leslie TF, et al. Complexity of the basic reproduc-
tion number (R0). Emerg. Infect. Dis. 25, 1. Google, 2020. Google COVID-
19 Community Mobility Reports, 2020.

 11. Noland RB. Mobility and the effective reproduction rate of COVID-19. J 
Transp Health. 2021;20:101016.

 12. Hantrais L. International Comparative Research: Theory, Methods and 
Practice. Macmillan International Higher Education. 2008.

 13. Kim JO, Kwak KS. Collective Consciousness and Social Responsibility 
in South Korea: An Analysis of Cultural Perspectives. J East Asian Stud. 
2018;18(2):183–203.

 14. Ono H, Yamada S. The Prudence of Japan: Cultural Influences on Accept-
ance of New Innovations and External Information. J Intercult Commun 
Res. 2015;44(3):223–40.

 15. Ministry of Health, Singapore. Confirmed cases of local transmission of 
COVID-19 infection in Singapore[EB/OL].https:// www. moh. gov. sg/ news- 
highl ights/ detai ls/ confi rmed- cases- of- local- trans missi on- of- novel- coron 
avirus- infec tion- in- sngap ore.(Accessed 14 Jan 2022).

 16. Lee K, Gomez J, Chong T. Singapore’s Cultural Diversity: A Story of Under-
lying Unity and Social Responsibility. Int J Soc Quality. 2012;2(2):109–24.

 17. Mathieu E, Ritchie H, Ortiz-Ospina E, et al. A global database of COVID-19 
vaccinations. Nat Hum Behav. 2021;5(7):947–53.

 18. Sallam M, Dababseh D, Eid H, et al. High Rates of COVID-19 Vaccine 
Hesitancy and Its Association with Conspiracy Beliefs: A Study in Jordan 
and Kuwait among Other Arab Countries. Mahafzah Azmi.Vaccines. 2021.

https://ourworldindata.org/
https://doi.org/10.1038/s41562-023-01627-4
https://doi.org/10.1038/s41562-023-01627-4
https://www.moh.gov.sg/news-highlights/details/confirmed-cases-of-local-transmission-of-novel-coronavirus-infection-in-sngapore
https://www.moh.gov.sg/news-highlights/details/confirmed-cases-of-local-transmission-of-novel-coronavirus-infection-in-sngapore
https://www.moh.gov.sg/news-highlights/details/confirmed-cases-of-local-transmission-of-novel-coronavirus-infection-in-sngapore


Page 18 of 18Ma et al. International Journal for Equity in Health          (2023) 22:224 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 19. Eubank S, Eckstrand I, Lewis B, et al. Commentary on ferguson, et al. 
Impact of non-pharmaceutical interventions (NPIs) to reduce COVID-19 
mortality and healthcare demand. Bull Math Biol. 2020;82(4):52.

 20. Reiter PL, Pennell ML, Katz ML. Acceptability of a COVID-19 vaccine 
among adults in the United States: how many people would get vac-
cinated? Vaccine. 2021;38:6500–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Comparison of COVID-19 vaccine policies and their effectiveness in Korea, Japan, and Singapore
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Data collection
	Policies information

	Results
	Basic information on COVID-19 vaccination in the three countries
	Core COVID-19 vaccine policies of the three countries
	Korea
	Japan
	Singapore

	The effectiveness of COVID-19 vaccination in these three countries
	Korea
	Japan
	Singapore


	Discussion
	Comparison and synthesis of vaccination policies and effectiveness in three countries
	Similarities and differences in vaccination policies in the three countries
	Assessment of the effectiveness and impact of different policies in promoting vaccination

	Analysis of the common logic behind the different policy combinations in the three countries
	Common policy objectives at the core
	Public perception and cultural factors are important influences
	Integrated prevention and control with vaccination and non-pharmacological interventions are indispensable


	Conclusions
	Acknowledgements
	References


