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Objective: The purpose of this study is to summarize the health system response
to COVID-19 in four East Asian countries, analyze the effectiveness of their
health system response, and provide lessons for other countries to control the
epidemic and optimize their health system response.

Methods: This study investigated and summarized COVID-19 data and health
system response in four East Asian countries, China, Japan, Mongolia, and South
Korea from national governments and ministries of health, WHO country offices,
and official websites of international organizations, to assess the effectiveness
of health system measures.

Result: As of June 30, 2022, all four countries are in a declining portion of
COVID-19. China has two waves, and new cases increased slowly, with the
total cases per million remaining within 4, indicating a low level. Japan has
experienced six waves, with case growth at an all-time high, total cases per
million of 250.994. Mongolia started the epidemic later, but also experienced
four waves, with total cases per million of 632.658, the highest of the four
countries. South Korea has seen an increasing number of new cases per wave,
with a total case per million of 473.759.

Conclusion: In containment strategies adopted by China and Mongolia, and
mitigation strategies adopted by Japan and South Korea, health systems have
played important roles in COVID-19 prevention and control. While promoting
vaccination, countries should pay attention to non-pharmaceutical health
system measures, as evidenced by: focusing on public information campaigns
to lead public minds; strengthening detection capabilities for early detection
and identification; using technical ways to participate in contact tracing, and
promoting precise judging isolation.

KEYWORDS

COVID-19, core health system, containment strategy, mitigation strategy, East Asia

1 Introduction

COVID-19 pandemic declared by the World Health Organization (WHO) in March 2020
has had far-reaching effects on people’s lives, health systems and wider society (1). As of June
30, 2022, the global cumulative number of confirmed cases exceeded 546.1 million for
546,100,990 cases and 6,333,828 deaths. Based on the United Nations Population Fund statistics
of the global population, there are approximately 7,953.95 million people in 2022. With a
mortality rate of over 1%, the average global diagnosis rate is 1 in 15 persons (2). Of these, a
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total of 258,324,223 cases have been diagnosed so far in 2022 alone,
accounting for 47% of the cumulative new cases and 57% of the
cumulative deaths in 2021 alone. On November 24, 2021, South Africa
reported to the WHO the discovery of the omicron variant, in which
infection speed and immune escape are very high (3, 4). Affected by
the omicron variant, the global fourth wave began in 2022, and a new
wave of COVID-19 began in various countries.

Since the first reported COVID-19 cases, countries have
responded differently at different times and with different health
system responses. China, Japan, Mongolia, and South Korea among
East Asian countries were selected for this paper, and North Korea
was not included in this study because the first COVID-19 case was
reported on May 12, 2022. China is an upper-middle-income country,
and effort to expand disease coverage in coming years adopted
containment strategies with a strict blockade and proactive case
management, makes full use of the unique advantages of traditional
Chinese medicine. Japan and South Korea are high-income countries,
generally have the highest spending on health care and the average
percentage spending on health care is 5.5% of total GDP spent,
adopted mitigation strategies to flatten the epidemic curve, targeting
vulnerable populations and managing the seriously ill (5, 6). Japan is
primarily managed by private organizations under universal health
coverage (7). South Korea started “Living with the COVID-19” mode
on November 1, 2021, and aims to implement universal health
coverage; however, cost sharing is generally quite high, resulting in
people still relying largely on private insurance. Mongolia, a lower-
middle-income country, is on track to achieve universal health
coverage by strengthening primary health care, and adopting
containment strategies but had some problems with open borders
and mitigating preventive and control measures.

Currently, 67.7% of the world population has received at least
one dose of COVID-19 vaccines. 60.67% of the global population
is fully vaccinated and 5.50% is incompletely vaccinated. China
reached 90.75%, Japan reached 83.27%, Mongolia reached 67.90%
(as of May 18, 2022) and South Korea reached 86.97% vaccination
(8). Based on previous estimates of COVID-19 thresholds ranging
from about 60-70%, current vaccination in many countries has
exceeded this predicted herd immunity threshold, without taking
into account previously confirmed cases (5, 9). Also, as with other
seasonal coronaviruses, COVID-19 is capable of reinjecting people
who already have the disease, but the frequency of reinfection is not
known (10-12).

In this context, while promoting vaccination, we must pay
attention to non-pharmacological interventions. The health system, as
the main force in COVID-19 prevention and control, the health
system undertakes the detection, identification, and treatment of
cases; the health system undertakes the epidemiological investigation
and management of cases, and so on (13, 14). Second, the ongoing
management of the health system response to COVID-19 is not only
about disease management but more importantly, about managing
people. If not managed well, there will be significant psychological and
social impacts that will have long-term effects on individuals and
society (15). In addition, health system response is closely related to a
country’s COVID-19 mortality rate. Given that COVID-19 is still in a

Abbreviations: WHO, the World Health Organization; PCR, Polymerase chain
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global pandemic situation and poses a risk to people’s life safety and
health, and also impacts the world economy. So, research on the health
system’s response to COVID-19 is necessary. The purpose of this study
is to summarize the health system response to COVID-19 in four East
Asian countries, analyze the effectiveness of their health system
response, and provide lessons for other countries to control the
epidemic and optimize their health system response.

2 Methods
2.1 Statistic of COVID-19 data

This paper investigated new cases per million and total deaths per
million in China, Japan, Mongolia, and South Korea from the first
reported cases to June 30, 2022. Data on COVID-19 cases are from
Coronavirus Resource Centre at Johns Hopkins University' and WHO
Coronavirus Dashboard.? The inclusion criteria for confirmed cases
of COVID-19 in China is based on the Chinese Clinical Guidance for
COVID-19 Pneumonia Diagnosis and Treatment published by the
Chinese Health Commission. Classification of clinical manifestation
was added in Hubei Province in February 2020, and it included
suspected cases with imaging features of pneumonia to clinical
diagnosis cases.

2.2 Health system measures in COVID-19

Health system measures were searched from the first reported
cases around the world to June 30, 2022. The paper focused on
COVID-19 measures used by national health system, thus we searched
for health system measures in response to COVID-19 from national
governments and ministries of health. Such as Chinas Health
Committee,® Japan’s Ministry of Health, Labor and Welfare,’
Mongolia’s Ministry of Health,” and South Korea’s Ministry of health
and welfare.® COVID-19 as a national public health emergency, some
measures were directly issued by government departments, so the
paper included national official websites in the search, such as China,”
Japan (see Footnote 4), Mongolia (see Footnote 5), and South Korea.®
The search used the following keywords: COVID-19, policy, response
and strategy, and followed the inclusion-exclusion criteria: (1) The
health system needs to play a role in measures, (2) Measure has a
national scope, (3) Exclude duplication measures. After collecting data
and health system measures, we mapped the national epidemic curve
over time, sorted out through measures, and listed public information
campaigns, testing policy, contact tracing, vaccination, isolation and
quarantine policy.

https://coronavirus.jhu.edu/?from=groupmessage
https://covid19.who.int/table
http://www.nhc.gov.cn
https://www.mhlw.go.jp/index.html
https://moh.gov.mn/
https://www.mohw.go.kr/eng/index.jsp

http://en.nhc.gov.cn/index.html
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3 Results

3.1 National measures to prevent and
control COVID-19

China, Japan, Mongolia, and South Korea are the four East Asian
countries that suffered from COVID-19 earlier and are the
representative countries’ responses to COVID-19. Public health
measures have played major roles in all COVID-19 stages. China has
taken many measures in public health measures to achieve precise
prevention and control and universal coverage. On January 1, 2020, a
case of pneumonia of unknown cause was reported, and the epidemic
information was released daily on the official website. China maintains
a good public information campaign while keeping information open.
The testing policy has been supported by people from all sectors of
society. The testing cost continues to decrease, and the testing
facilitation has been gradually promoted, with multiple rounds of
testing conducted in cluster epidemics. China is using information
technology and big data to contact tracing and isolate close contacts
and is accelerating vaccination. In addition, China has issued multiple
editions of COVID-19 Diagnosis and Treatment Plan, detailing
treatment plans at various stages, not only adopting modern medicine
and public health measures, but also traditional Chinese medicine
theories and traditional Chinese medicine are widely used to deal with
COVID-19.

Japan issued a level 1 risk warning on time, released a short video
on COVID-19 prevention, and appealed to the public with “self-
restraint” Unlike in other countries, the decision to test in Japan is
mainly made by physicians. Initially, testing was only available for
symptomatic individuals, but later it became available for
asymptomatic individuals when doctors deemed it necessary, and free
Polymerase chain reaction (PCR) and antigen testing have become
available for asymptomatic individuals. In contact tracing, Japan has
adopted ‘cluster busting, which focuses on large tracking, clustered
epidemics. On February 17, 2020, Japan officially vaccinated, with
priority given to medical workers, the older adult, and those with
pre-existing conditions. In addition, Japan advocates home isolation
for mild, asymptomatic infections and hospitalization for severe cases.

Mongolia launched a one-month outbreak prevention and control
operation in April 2020 and the highest level of national disaster
preparedness on high alert in November. Citizens were called to pay
attention to COVID-19 through official websites and the distribution
of pamphlets. To facilitate testing for the public, testing centers are
being established in all cities and specialized hospitals to provide
drop-oft-free testing services, and One Citizen-One Household is
being launched. In March 2022, the traveler testing requirement was
eliminated. Contact tracing in Mongolia is done with the help of
scanning QR codes in public places, isolation of close contacts, and
medical observation of sub-close contacts. On March 23, 2021,
Mongolia officially launched vaccination with the same order of
priority as Japan and suspended vaccination during the blockade. In
response to COVID-19, Mongolia has lockdown several times. At
various times, Mongolia requires quarantine for people entering the
country from different regions. On March 14, 2022, Mongolia officially
lifted its entry quarantine restrictions.

On January 27, 2020, South Korea raised the public alert level to
orange and passed COVID-19 Three Act in February. On January 20,
2020,South Korea managed to get testing centers up and running,
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initially making testing available to suspected cases and patients under
investigation, and then gradually liberalizing and simplifying the
procedure for COVID-19 testing in March 2022 by recognizing rapid
antigen-positive results. In February 2020, close contact tracing
software was used to trace people within 100 meters of COVID-19
cases. In February 2021, South Korea officially started universal
vaccination. A quarantine policy was adopted for confirmed patients,
and inbound travelers were quarantined. After May 2021, travelers
who have completed COVID-19 vaccination in South Korea were
exempted from quarantine. Table | summarizes Core health system
measures response to COVID-19 in China, Japan, Mongolia, and
South Korea, including public information campaigns, testing policy,
contact tracing, vaccination, isolation and quarantine policy.

3.2 COVID-19 trends

As shown in Figure 1, COVID-19 epidemic in China is divided
into 3 periods: the outbreak period, normalized prevention and
control period, and the second wave, which was cut off on May 8,
2020, and March 2022. After the first COVID-19 case was reported,
China came into the outbreak period, and COVID-19 cases were
increasing severely. On February 13, 2020, new cases per million
reached 10.613, and then the growth of new cases gradually decreased.
After the first death was reported on January 11 and reached a high
point after the recount of cases on April 30. During the normalized
prevention and control period, there was no nationwide epidemic, but
cluster epidemics occurred sometimes. As we entered March 2022, the
impact of the fourth global COVID-19 wave, coupled with the
omicron characteristics, led to a marked increase in the frequency and
scope of the epidemic, with new cases even surpassing the first wave.
New cases per million peaked on April 14, 2022, showing a clear crest,
while deaths. There is also an increase in the number of deaths.

As shown in Figure 2, the first COVID-19 case in Japan was
reported on January 15, 2020. In February, there was a cluster
epidemic on the Diamond Princess cruise ship. The first wave of
COVID-19 began in March 2020, when Japan entered a state of
emergency after a record-high number of new daily cases due to
improved detection capabilities and many imported cases. In the first
wave, the mortality rate was much higher than in the other waves,
which remained largely above 0.1, and on May 11, the mortality rate
exceeded 0.5. After a normalized period, the second wave broke out
in June 2020. Entering late October 2020, with lower temperatures,
Japan entered the third wave, which peaked on January 15, 2021, with
new cases per million reaching 57.562 and total cases per million
reaching 35.47. The fourth wave was quite similar to the third wave in
terms of cycle and peak. Entering July 2021, the fifth wave dominated
by the Delta followed, and in mid-August, the epidemic worsened,
with more than 25,000 daily new cases. After entering October, new
cases declined rapidly. Entering 2022 as in the other three countries,
infections soared due to the omicron, and the speed and scale of
infection far surpassed the previous five waves. As of June 30, 2022,
the total cases per million in Japan reached 250.994.

As shown in Figure 3, the first COVID-19 case was registered by
French nationals on 10 March 2020, and subsequently, new cases
spread rapidly after the first diagnosis (16). In addition, there were
several peak points in the emerging stage. The first death case in
Mongolia appeared on December 18, 2020, which was also the
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TABLE 1 Core health system measures response to COVID-19 in China, Japan, Mongolia, and South Korea.

Country

Measure

Public information campaigns

(1) Starting from December 31, 2019, and
January 21, 2020, Wuhan and the National Health
Commission published nationwide epidemic
information on official websites on a daily basis.
(2) Advises residents to avoid enclosed public
venues, wear masks and seek medical
consultations in time in case of fever and
respiratory infection symptoms.

(3) On February 1, 2020, The National Health
Commission issued the “Guiding Manual for the

Prevention of COVID-19 Pandemic

(1) On January 21, 2020, Level 1 risk warning were
issued.

(2) The Ministry of Health, Labor and Welfare
issued a Basic policy on COVID-19 Response, and
the prime minister called on the public to “exercise
self-restraint”

(3) On March 23, 2020, cabinet Office provided
comprehensive information on its website.

(4) On April 7, 2020, a one-month “state of
emergency” order was declared and lifted on

May 25.

(5) Short movies for the public campaign on

Coronavirus.

Mongolia

(1) Mongolia Ministry of Health general public
website for coronavirus was launched.

(2) Since November 12, 2020, the country has
been on high alert for disaster prevention,
which is the highest state for disaster
prevention in Mongolia.

(3) On April 13, 2020, the State Emergency
Commission began promoting a month-long
campaign.

(4) On April 7, 2020, a state of emergency was
introduced in Japan, which was extended from

March 2 to March 30, 2021.

South Korea

(1) On January 27, 2020, the government raised
the public alert level to orange (level 3 out

of 4).

(2) On February 26, 2020, the Law on
Prevention and Management of Infectious
Diseases, Quarantine, and Medical Treatment
were adopted.

(3) On October 25, 2021, the draft quarantine
plan was announced and the mode of “living
with COVID-19” began on November 1.

(4) In April 2022, COVID-19 was reclassified as
a Class B infectious disease and applied to the

standards of the general medical system.

Testing policy

(1) Before January 20, 2020, samples had to sent
to a laboratory in Beijing for testing. And there
are certain criteria for the test.

(2) On March 31, 2020, intensify the screening of
asymptomatic cases.

(3) Ministry of Health issued a notice on April 18,
2020, calling all parts of the country to increase
testing capacities and ensure testing accuracy.

(4) For cities or regions with clusters of new
cases, repeated large-scale tests for all residents
have taken place.

(5) Multiple rounds to reduce the cost of testing.

(1) Testing policy was revised to target most
symptomatic individuals.

(2) Government is ramping up capacity to test, and
referral by a doctor based on symptoms to

be required to receive a test.

(3) From March 6, 2021, Medical insurance was
applied to PCR tests.

(4) On November 12, 2021, the Japanese
government announced a change in testing policy.
Free PCR and antigen testing have become available

for asymptomatic individuals.

(1) On November 13, 2020, Government
procured 100,000 COVID-19 Rapid Ag tests.
(2) Testing centers established at some cities
and all specialized hospitals to perform
COVID-19 rapid antigen tests.

(3) From December 4 to 11, 2020, Mongolia
carried out “One Citizen-One Household”
campaign: at least one member of each
household was tested.

(4) Drive-through COVID-19 testing is

available at Interned Hospital in Ulaanbaatar.

(1) At the 50 designated health facilities from
February 7, 2020, improved real-time PCR
(polymerase chain reaction) can detect
Coronavirus within 6 h.

(2) From April 3, 2020, all patients classified as
suspected cases and Patients Under
Investigation may get tested.

(3) On March 11, 2022, the South Korean
government simplified the testing of
COVID-109. Specifically, people who tested
positive from rapid antigen tests are considered

as positive even without results from PCR tests.

Contact tracing

(1) Close contacts, secondary close contacts, and
general contacts were traced.

(2) Close contacts were isolated and put under
medical observation.

(3) Implement closed and grid management of
the community, and carry out active tracking and
personnel management.

(4) Identify close contacts through big data health
codes and place codes. And hold a press
conference, assign yellow code and other
requirements during this period and the patient

in the same place in the personnel report.

(1) Close contacts should pay attention to their health
conditions for 14 days, and inform a healthcare center
before visiting a medical institution if they develop a
fever or respiratory symptoms.

(2) In cluster epidemic, tracing the links of each
infected person, focusing on key areas.

(3) Japan has instead used ‘cluster busting’ contact
tracing which targets large or super-spreader events.
(4) The COVID-19 Contact-Confirming Application

and manually conducted was used.

(1) People who came into close contact with
the patient would be quarantined, and people
with indirect contact would be taken down and
under medical observation.

(2) Mongolia is contact tracing through

scanning QR codes in public places.

(1) The Corona 100 m app launched on
February 11 and, using government data, alerts
users when they come within 100m of a
location visited by an infected person.

(2) Comprehensive contact tracing, with
dishonesty criminally punishable.

(3) All contacts of cases are required to self-

isolate.

(Continued)
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TABLE 1 (Continued)

Country

Measure

Vaccination

(1) In December 2020, the vaccination campaign
for key groups was launched. In July 2021, Anhui,
Guangxi and Jiangsu provinces launched
COVID-19 vaccination for minors. In October
2021, fully activate booster needle. Sequential
immunization with booster needles was
implemented in February 2022.

(2) First, vaccinate some key groups.

(3) The specification for nucleic acid 20-in-1

mixed Detection Technique was published.

(1) On December 3, 2020, Japan’s parliament
enacted a law to cover the costs for residents to

be vaccinated.

(2) It would prioritize medical workers, the older
adult, and those with pre-existing conditions.

(3) On June 17, 2021, inoculation tickets and
bookings were opened to 18-64-year-olds to receive
their first dose.

(4) On September 13, 2021, healthcare workers
began the dispatch of “vaccine cars,” to the younger

in smaller neighborhoods.

Mongolia

(1) On February 23, 2021, Mongolia launched a
nationwide COVID-19 vaccination campaign.
(2) It would prioritize healthcare workers at
high risk, older people and those with health
issues. After that are employees of strategically
important sectors, such as border employees
and coal-hauling truck drivers and employees
of all levels of educational organizations.

(3) On April 10, 2021, Vaccination in Mongolia

was suspended during the re-lockdown.

South Korea

(1) The older adult, vulnerable groups, and
essential service personnel such as health care
professionals will be the first in line to receive
the vaccine as they account for about 36
million people.

(2) In February 2021, South Korea began

offering free vaccinations to all citizens.

Isolation and quarantine policy

(1) Traffic leaving Wuhan will be temporarily
closed from 10:00 on January 23, 2020. Citizens
were asked not to leave Wuhan and to stay at
home. The lockdown of Wuhan lasted 76 days.
(2) Wuhan rapidly built 16 cabin hospitals to
isolate patients with mild diseases.

(3) Close contacts and inbound passengers were
quarantined for 14 days, which was later

shortened to 7 days.

(1) On February 1, 2020, the decree allowed
authorities to require suspected patients to accept
quarantines and be hospitalized.

(2) Home recuperation for mild or asymptomatic
infected persons. Positive patients should be isolated
at home for at least 7 days.

(3) From June 10, 2022, 98 low-risk countries were

allowed to travel without quarantine.

(1) From April 10 to 25, 2020, Mongolia began
to lockdown country, which was extended to
May 8, and then lockdown several times.

(2) In November 2021, to prevent the Omicron
variant strain, the entry passengers from 11
countries were quarantined for 10 days.

(3) On March 13, 2020, No quarantine is

required for all travelers.

(1) Isolating confirmed patients should

be adopted.

(2) From February 4, 2020, the special entry
procedures were gradually extended to all
inbound passengers worldwide.

(3) Starting April 1, 2020, all inbound
passengers should be quarantined for 14 days,
and those who violate the rules must wear
wristbands.

(4) Starting May 5, 2021, people who have
received COVID-19 vaccines in South Korea
can be exempted from quarantine upon

re-entry.
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FIGURE 1

Epidemic curve of local cases of COVID-19 in China. (1) On January 21, 2020, the National Health Commission began issuing national outbreak
information. (2) On January 23, 2020, lockdown Wuhan city. (3) On February 1, 2020, The National Health Commission issued the “Guiding Manual for
the Prevention of COVID-19 Pandemic.” (4) In December 2020, vaccination of key populations began. (5) On December 7, 2021, the general strategy of
“external prevention of importation and internal prevention of rebound” and the general policy of “dynamic clearance” were established. (6) In February
2022, booster vaccination was introduced. In February 2022, the booster vaccine was introduced.
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FIGURE 2

Epidemic curve of local cases of COVID-19 in Japan. (1) On February 1, 2020, the decree allowed authorities to require suspected patients to accept
quarantines and be hospitalized. (2) On March 23, 2020, Binet Office provided comprehensive information on its website. (3) From April 7, 2020, a state
of emergency was introduced in Japan. (4) On May 25, 2020, the state of emergency was lifted nationwide. (5) On February 17, 2021, Japan began
vaccinating medical personnel with the COVID-19 vaccine. (6) From March 6, 2021, Medical insurance was applied to PCR tests. (7) On November 12,
2021, the government announced a change in testing policy, free PCR and antigen testing have become available for asymptomatic individuals. (8) On
June 10, 2022, travel was opened to 98 countries with low risk, exempt from quarantine.

second wave. In the second wave, Mongolia was in an epidemic
crisis, with new cases constantly showing a backlash tense, with
constant ups and downs, and an increase in deaths. Compared to the
second wave, the third wave came with a vengeance, and this was
the wave with the most rapid increase in deaths. The third wave hits
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and the Delta spreads, on October 31, 2021, reaching a peak of
7335.006 new cases per million. With the accelerated global spread
of omicron and a significant increase in the number of people
entering and leaving Mongolia, the fourth wave was opened.
Mongolia’s total cases per million are the highest of the four
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Epidemic curve of local cases of COVID-19 in Mongolia. (1) From April 10 to 25, 2020, Mongolia began to lockdown country, which was extended to
May 8, and then lockdown several times. (2) From November 12, 2020, a state of high alert for national disaster preparedness was in effect. (3) From

December 4 to 11, 2020, Mongolia carried out “One Citizen-One Household” campaign. (4) On February 23, 2021, Mongolia launched a nationwide

COVID-19 vaccination campaign. (5) On March 14, 2022, all travelers do not need pre-travel tests max 72 h before departure.
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Epidemic curve of local cases of COVID-19 in South Korea. (1) On January 27, 2020, the government raised the public alert level to orange. (2) On
February 26, 2020, the Amendment to the Infection Disease Prevention and Management Act, the Amendment to the Quarantine Act, and the
Amendment to the Medical Treatment Act, the “COVID-19 Three Acts,” were passed in response to the COVID-19 outbreak. (3) From October 13, 2020,
face masks are compulsory in public places. (4) On February 2021, South Korea began free vaccination. (5) From May 5, 2021, people who have
received the COVID-19 vaccine within South Korea would be granted exemption from quarantine when re-entering from abroad. (6) On November 1,
2021, the South Korean government started the “Coexistence with Neosporin” model. (7) On March 11, 2022, the South Korean government simplified

countries. As of June 30, 2022, Mongolia’s total cases per million
reached 632.658.

As shown in Figure 4, there are five distinct peaks of COVID-19 in
South Korea. The first COVID-19 case was reported on January 20,
2020, and the number of confirmed cases began to increase in
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February and reached the peak on February 29, which was associated
with a religious group. From April to early August, new cases per
million remained around 1, but in August, the second wave began in
the metropolitan area churches and continued to spread, with
frequent clusters in non-metropolitan areas and a nationwide
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multipoint spread. The interval between the second and third waves
was shortened, and new cases rose again to more than 300 in a single
day after 81 days since August 29, showing signs of a “third pandemic.”
The fourth wave followed, and the deaths increased even more
rapidly. On December 17, 2021, new cases per million reached
141.096, and by the 25th, total deaths per million exceeded 100. By
2022, the fifth wave was growing rapidly, with daily new cases per day
reaching the highest in the world. At the peak of the fifth wave, on
March 16, new cases per million reached 11,987.562, and by June 30,
2022, South Korea’s total cases per million reached 473.759.

4 Discussion

This study describes health systems measures used by the four
East Asian countries — China, Japan, Mongolia, and South Korea - to
respond to COVID-19 and their effectiveness in controlling new cases
and deaths. China and Mongolia adopted containment strategies,
adhered to a lockdown policy, adopted restrictions on social distance,
strict public health measures, and proactive case detection and
management. South Korea and Japan adopted mitigation strategies,
recommending home isolation for mild cases in an attempt to flatten
the policy curve and ease pressure on their healthcare systems (5).

Health system measures in response to COVID-19 include the
following two main categories: first, policies to strengthen the health
system capacity, such as new square cabin hospitals and coordination
of medical resources; and second, policies to reduce people contracting
the virus, such as wearing masks and isolating close contacts (17). This
paper discusses the experiences and shortcomings of the response to
COVID-19 in terms of five health system measures: public information
campaigns, testing policy, contact tracing, vaccination, and isolation
and quarantine policy.

4.1 Public information campaigns

Public information campaigns are the beacon of COVID-19
epidemic prevention and control, and the leader of people’s ideological
trends, which are important policy tools used worldwide (18). Public
information campaigns aiming at shaping beliefs, attitudes, Social
norms, and actual behaviors in (a segment of) the mass public, and
play an important role in educating people about COVID-19,
promoting the acceptance and compliance of policies and measures,
and promoting the implementation of policies (19). Public
information campaigns are also considered one of the cost-effective
intervention measures, which include promulgating policies and
decrees, announcing risk levels and the state of country, releasing
COVID-19-related public information, etc. (20).

All four countries have been publishing national epidemic
information on their official websites to maintain the authority and
reliability of the information. China continues to revise its “Guiding
Manual for the Prevention of COVID-19 Pandemic” to inform the
public about COVID-19 in various. China ranked first in the public
perception survey of 19 countries severely affected by COVID-19,
with high trust in government and much higher than average
satisfaction with COVID-19 policies (21). The Japanese population
exhibited higher self-regulation and health literacy. The suppression
of the first COVID-19 wave is thought to be attributed to the increased
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risk perception of people after receiving information from government
and media reports (22). In public information campaigns, people are
only called for self-restraint, without coercion, punishment, or
compensation. The new cases also maintain a relatively stable level in
the early stages of the epidemic (23). Mongolia initially provided
infection updates through the Ministry of Health’s daily briefings and
currently provides infection updates through an online portal.
However, due to its inadequate emergency management capacity and
vulnerable health care resources, public confidence in the government’s
ability to respond to a pandemic is lacking. Mongolia has repeatedly
entered a state of emergency in an attempt to slow the outbreak
through a blockade (24). South Korea’s public information campaigns
guide the direction of its epidemic prevention, from the adoption of
COVID-19 III law in 2020, with a strict contact tracing pathway, to
the start of a coexistence model with COVID-19 in November 2021.
Some studies show insufficient evidence for public information
campaigns to prevent and control COVID-19 (25). The reason for this
is that public information campaigns are a subtle process that is
integrated into the compliance of other policies and public awareness.
In COVID-19, public information campaigns were a link between the
country’s mind and the population, and to strengthen confidence in
the fight against the epidemic. In addition, public information
campaigns also assumed the role of COVID-19 vaccination promotion.

4.2 Testing policy

Testing policy is the key policy of COVID-19, the basis of contact
tracing and isolation policy, the key link to breaking the chain of
COVID-19 transmission, and an important source of data to evaluate
a country’s COVID-19 prevention and control policy (26). The testing
policy depends on a country’s medical and human resources, as well
as testing capacity. In COVID-19, testing patterns, testing prices, and
so on are reflected.

China continues to improve testing capacity and reduce testing
prices. And use the advantages of traditional Chinese medicine to
reduce the symptoms of patients, shorten the course of disease and
reduce the conversion rate of severe diseases to save medical resources.
In cluster epidemics, multiple rounds of mass testing are started
locally, using grouped testing to conserve testing resources. Test
results are presented together in trip codes. Japan initially allowed only
symptomatic individuals to take tests, but later shifted to testing based
on physician judgment. After Japan continued to improve its testing
capabilities, the testing strategy was changed so that asymptomatic
infected individuals could be tested for free (27). During the lockdown
period, the Mongolian government initiated a mass testing campaign,
the so-called “One door-one test,” which at least one member of each
household was tested (28). South Korea established a car-free testing
site to facilitate testing for citizens. Post-approval of antigen testing as
a positive indicator.

In the face of COVID-19 and the shortage of healthcare resources,
four countries have taken measures to conserve medical resources.
However, there are also some problems, large-scale testing tends to
produce people gathering with the risk of cross-infection, which
requires strengthening the popular testing science and personnel
management, maintaining social distancing, and standardized
sterilization training for medical staff to reduce the risk of cross-
infection. Omicron is hidden and difficult to detect, requiring multiple
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rounds of testing (29, 30). This poses a new dilemma for both the
sustainability of health systems and health resource allocation.
Countries should strengthen their testing capacity, rationalize the
allocation of health resources, and enhance the early detection and
identification of symptomatic populations in the early stages.

4.3 Contact tracing

Both contact tracing and testing policies are well-known public
health intervention tools that have the least impact on the lives of
non-potentially infected individuals (25) and combined with
operational data can develop an early warning system for COVID-19
hotspots, predicting the location of potential outbreaks (31). Contact
tracing is a key step in the epidemiological investigation and one of
the most important measures in containment strategies. Its purpose is
to cut off the transmission route of the new crown transmission and
reverse the basic aspects of finding the source of infection and
containment transmission.

Chinese Center for Disease Control and Prevention at all levels is
the main focus of contact tracing in China. China insists on early
detection and early reporting in contact tracing. After confirming the
trajectories of confirmed patients and close contacts’ movements, they
are communicated to the whole society. To speed up the tracking and
save health resources, the form of place code combined with health
code is adopted to facilitate the identification of temporal and spatial
closeness. Japan focuses on large events, and cluster epidemics, and
relies on a large network of local health officials. They consider
confined spaces, crowded places, and close contact environments as
the main risk factors that may lead to the occurrence of clustered
cases, and focus on identifying clustered cases and eliminating
widespread transmission, rather than trying to track each case. In
Mongolia, close contacts are identified through video, interview, and
interrogation, and scanning QR codes in public places are also used
(16). However health workers are overburdened, there is burnout with
contact tracing, and public distrust of the health care system (24).
South Korea uses technology to send alerts to people within 100
meters of the area involved in epidemics and advises them to take
testing. The South Korean government publishes the whereabouts of
confirmed cases on its official website to make it easier for residents to
inquire about close contacts.

Contact tracing is labor-intensive and a resource-intensive, multi-
step process, making current contact tracing suboptimal (32, 33). The
incubation period and asymptomatic infections pose a challenge for
contact tracing. In the face of human resource shortages, four
countries have adopted some electronic information technology tools
to assist in contact tracing, but the study realizes that their overall
utilization is not high (34). There are many other issues to be noted,
First, the difficulty of omicron detection, the need to extend the length
of storage of electronic information systems to ensure access to contact
information; Second, the protection of public privacy, contact tracing
involves a large number of public personal information, strict
prevention of data leakage and serious violations of digital privacy
events; Third, the smartphone penetration rate of the older adult
groups is not high, the existing electronic information technology
tools for the protection of the older adult groups is low (34, 35). In
addition, Japan’s focus on identifying clustered cases in contact tracing
is worthy of being handled by Western countries in cluster epidemics.
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Moreover, countries need to pay attention to the demands of medical
personnel, protect the rights and interests of frontline medical
workers, and motivate them

to participate in epidemic

prevention efforts.

4.4 Vaccination

Vaccines are considered a key response to COVID-19 and the
most effective tool to combat the spread of COVID-19, and several
studies have shown that vaccines can prevent severe illness and death
(36). Herd or community immunity occurs when most of the
population in a community is naturally or artificially immune (37).
Vaccination is the most effective strategy to ensure a robust and
durable immune response to SARS-CoV-2 virus and its variants.
Global vaccination has been accelerated since COVID-19 vaccination
started in 2021.

Four countries have vaccination rates above the world average.
China began a mass vaccination campaign in January 2021 and
gradually expanded to people over 60years of age and children.
Japan lags far behind other developed countries in vaccination, due
to the lack of domestically produced vaccines and its reliance on
imports, and the strict approval process for Japanese vaccines.
Mongolia has strengthened international cooperation and extensive
vaccination campaigns with the World Bank, UNICEEF, etc., and has
achieved high vaccination rates among less developed countries
(24). At the request of South Korean government, many private
clinics have conducted COVID-19 testing and vaccinations to make
vaccinations easily available. High vaccination rates in South Korea
also played an important role in the third or fourth wave (38).

Despite favorable results and promising outcomes, vaccine
efficacy or effectiveness decreases over time and the duration of
immunity may be short-lived (39, 40). Increased transmissibility and
infectivity, severity of associated diseases, and virus mutations can all
affect vaccine effectiveness (41). Omicron reinfection rates were much
higher in fully vaccinated or previously infected individuals than in
earlier variant strains, and all COVID-19 vaccines were significantly
less effective against omicron variants (36, 42). The emergence of
breakthrough infections and mutant strains will be a great challenge
for the COVID-19 vaccine against COVID-19 (43, 44). While stepping
up vaccination efforts, we should recognize that vaccines alone will
not get any country out of this crisis and that a broad range of
protective interventions is needed for the evolving pandemic (45).

4.5 Isolation and quarantine policy

Before vaccination, Isolation policy, social distancing, blockade,
isolation of confirmed cases, and isolation of their contacts are
considered important measures to prevent and control COVID-19 (46).
Studies showed that isolating confirmed or suspected cases prevented
44 to 81% of cases and 31 to 63% of deaths (47). Due to differences in
healthcare capacity, countries have adopted different admission
strategies. Countries with containment and mitigation strategies show
very significant differences in the use of isolation policies.

China adhered to the strategy of all those who indeed are isolated.
It imposed a 76-day-long closure of Wuhan and built a square cabin
hospital as a temporary hospital to centralize the treatment of mildly ill
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patients. Localities also followed isolation requirements by building
isolation hotels and adopting 14-day centralized isolation, which was
later shortened to 7days. Japan promotes the allocation of medical
resources by adopting self-isolation at home for mildly ill patients and
medical institutions only accepting seriously ill patients. Mongolia has
taken several initiatives to lockdown countries and cities for isolation,
accompanied by active infection surveillance and self-isolation
recommendations. South Korea designed and implemented community
treatment centers to ensure the safety of non-COVID-19 patients by
segregating areas for respiratory and non-respiratory patients.

Isolation and quarantine policy is aimed at incoming persons and
close contacts and is an important part of the control of incoming
persons and a gateway to avoid the virus inboard. The implementation
of mass isolation or systematic social isolation allows individuals to
directly eliminate the possibility of infection due to low physical
contact (48). Japan, Mongolia, and South Korea have relaxed or lifted
the quarantine of incoming persons, which poses a great challenge to
prevent and control COVID-19. In addition, some studies have
concluded that Isolation and quarantine policy measures harm the
mental health and economic and social development of the
population, especially on vulnerable groups and those with poor
housing conditions (49, 50). In this case, the family quarantine model
helps to ease tensions and for countries to be more precise in judging
quarantine and blockade events to ensure normal working life order
while safeguarding the prevention and control COVID-19.

In addition, when dealing with pandemics, countries should give
full play to their own characteristics and advantages, such as China’s
advantages in using traditional Chinese medicine to alleviate
symptoms, prevent disease deterioration and enhance people’s
immunity, to save strained medical resources. Japan takes advantage
of its people’s high health literacy; And Vietnam are participating in
COVID-19 prevention and control through grassroots cross-
sectoral organizations.

A limitation of our study is that new cases per million are used in
this study to describe the epidemic trend, but different countries have
different detection capabilities and reporting standards, resulting in a
certain degree of error. And the data limitations make it difficult to
retrieve COVID-19 data and core health system measures for North
Korea. Another limitation is that health system measures. More
attention is paid to the release of measures, and less consideration is
given to the actual use of measures.

In future research, study looks at optimizing data collection and
processing methods, as well as exploring in depth the practical
application of health system measures, with a view to providing more
effective policy recommendations and decision support for pandemic
response. Firstly, adding control variables or correct data errors
caused by differences in reporting standards; secondly, designing a
system of indicators for evaluating the response of health system to
epidemic and quantifying measures; in addition, collecting more
detailed data through qualitative research methods, such as in-depth
interviews or case studies.

5 Conclusion

In containment strategies adopted by China and Mongolia,
and mitigation strategies adopted by Japan and South Korea,
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health systems have played an important role in COVID-19
prevention and control. While promoting vaccination, countries
should pay attention to non-pharmaceutical health system
measures, as evidenced by: focusing on public information
campaigns to lead public minds; strengthening detection
capabilities for early detection and identification; using technical
means to participate in contact tracing, and promoting precise
judging isolation.
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