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Abstract

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), or coronavirus disease-2019 (COVID-19),
emerged in December 2019 and has since then progressed into a global pandemic (Lai et al., 2020). However,
the Taiwan model helped Taiwan contain the COVID-19 epidemic successfully for more than one year (Wu,
2020). Unexpectedly, sporadic cases began to emerge late April 2021, causing a large-scale COVID-19 outbreak
in Taiwan (Kao, Shuhua, et al., 2021).

With the help of technology and reinforced border control, level 3 alert, accessible healthcare system, contact
tracing, and quarantines, Taiwan’s Central Epidemic Command Center contained the outbreak successfully
within two months with the cooperation of the citizens. After the swift containment of the COVID-19 outbreak
in Taiwan, there were significantly fewer locally transmitted COVID-19 cases, and the government and medical
care units had become less weary. These measures to contain the outbreak helped Taiwan substantially by buying
time to deploy against COVID-19, which is still a worldwide pandemic. Through analyzing Taiwan’s actions
taken in containing an ongoing outbreak of COVID-19, better frameworks can be designed for other countries to
decelerate the spread of COVID-19 or future emerging respiratory infectious diseases.
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1. Introduction of Taiwan’s First Large-Scale Outbreak of Coronavirus Disease-2019 (COVID-19) in 2021

In December 2019, a brand new strain of virus came out to the world: the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Because this contagious virus causes asymptomatic infection, early detection is
practically impossible; by the time it is detected, the disease—COVID-19—will be critical and often fatal. On
top of that, nobody has adaptive immunity against it, and there is currently no effective curative medicine for it
(Hu et al., 2020; Cascella et al., 2021).

These characteristics of COVID-19 led to the difficulty in containing this disease when it comes to an outbreak,
hence its consistent prevalence across most nations from its inception to the present (COVID-19 Map, n.d.). To
make containment more challenging, the virus has since then mutated into Alpha, Beta, Gamma, and Delta
variant strains (Tracking SARS-CoV-2 variants, n.d.).

Unlike many other countries, the Taiwan model succeeded in fighting against COVID-19 for more than one year,
and there was even no local transmission between April and December 2020 (Chang, 2020; Wu, 2020). The
Taiwanese lived a relatively normal life while maintaining their normal social activities during this period. The
government even encouraged people on this island to attend any kind of activities, including events involving
large social gatherings such as baseball tournaments, religious pilgrimages, and concerts (Ministry of Health and
Welfare, 2020). Moreover, Taiwan achieved an economic record with a growing GDP (3.12% growth in 2020
and an estimated 5.88% in 2021) and stock market (Department of Accounting, Executive Yuan (DGBAS), 2005;
Taiwan Stock Exchange FACT BOOK 2021, n.d.). According to a national survey conducted by the Ministry of
the Interior in 2020, many people felt satisfied with the anti-epidemic decisions and policies made by the
government during this period (National Current Affairs Polls, 2020).

Dealing with COVID-19 affairs for more than one year, most people had naturally learned to build some
essential anti-epidemic habits and behaviors, and they gradually chose to live relatively normal lives due to the
well-controlled epidemic (Wu, 2020).
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However, for a series of careless and unexpected mishaps, sporadic cases of COVID-19 began to be found in late
April 2021 (Kao, Shuhua, et al., 2021; Ministry of Health and Welfare, 2020).

First, a COVID-19 case—the victim being a pilot of a cargo aircraft of China Airlines—was discovered. This
infectious event spread to cohabiting family members and related contacts. In addition to the infected pilot, a
cluster of infections developed in the quarantine residence of China Airlines flight crews in Taoyuan Novotel
Hotel. After analyzing the data of antibody tests and gene sequences of all patient samples, the Central Epidemic
Command Center (CECC) commented that there might be an “interactive infection link” within the two clusters
(“They are all”, 2021).

Ultimately, there were a total of 37 China Airline-related and Novotel Hotel-related COVID-19 cases though the
exact sources of infection remain unclear. Soon after the two events, the disease spread in clusters, and the
domestic cases ascended in just a short time (Kao et al., 2021). Following these two clusters were the Yilan
Arcade Cluster (13 cases), Lions Club Cluster (34 cases), Wanhua Tea House Cluster (more than 215 cases),
Religious Pilgrims Cluster, Changhua Fruit Vendor Cluster (112 cases), and more. All these COVID-19 clusters
accumulated only in a span of a few weeks and caught Taiwan off guard (Kao, Shuhua, et al., 2021; Ministry of
Health and Welfare, 2020).

At the beginning of this outbreak, most cases could be clearly traced to their infectious sources with strict contact
tracing and quarantine government policies (including tracing patients’ digital footprints near the confirmed
cases). Then, by analyzing flow charts and other data, the CECC could easily track the cases and their
relationships with others, allowing officials to make intervention decisions appropriately. However, in just a
short time, the conditions were exacerbated by the larger-scale Taipei and Miaoli outbreaks. Overwhelmed by
these sudden escalations of epidemic events, patient tracing proved more difficult, which produced growing
cases with unknown infectious sources (Kao, Shuhua, Yuxin, Yuting, et al., 2021; Ministry of Health and Welfare,
2020).

Luckily, investigators realized that most cases with unknown sources are at their initial disease stage, evident
through their low Ct value of PCR test results (News, 2021; Tan, 2021). However, this large-scale outbreak
concerned the public, prompting the anti-epidemic affairs to become urgent.

Again, through the swift implementation of aggressive interventions and policies of Taiwan’s CECC, the
COVID-19 epidemic eased within the next two months, and it remains at a shallow epidemic plateau (Kao,
Shuhua, Yuxin, Yuting, et al., 2021). Taiwan then adjusted its anti-epidemic status to level 2 alert on July 27,
permitting more indoor and outdoor gatherings (Ministry of Health and Welfare, 2020; News, 2021b).

Taiwan successfully contained the outbreak without imposing a lockdown. This article presents the methodology
and the characteristics of Taiwan’s model that contributed to Taiwan’s success in combating the 2021 COVID-19
outbreak (COVID-19 - Taiwan, n.d.; Kao, Shuhua, et al., 2021; Kao, Shuhua, Yuxin, Yuting, et al., 2021).

2. Methods

The content of this article was mainly gathered from the information released from the CECC and the Centers
for Disease Control (CDC) in Taiwan and statistical data from the Center for Systems Science and Engineering
(CSSE) at Johns Hopkins University (JHU), the US CDC, and the World Health Organization. The paper also
includes the authors’ observations when attending conferences, personal interviews, and seminars on COVID-19.
Other sources were from press reports and websites on COVID-19 provided by the health authorities.

3. Reasons for Taiwan’s COVID-19 Outbreak

During Taiwan’s stable, COVID-free condition in mid-2020, people in Taiwan had regular meetings, gatherings,
religious activities with nearly half the people roaming in public without a mask. However, Taiwan still executed
its border control by placing overseas immigrants into quarantine for two weeks. This policy yielded successful
results as there were no positive domestic COVID-19 cases in the hospitals of Taiwan (Ministry of Health and
Welfare, 2020).

As the good records went on, a feeling of complacency developed among citizens and even the government. For
some imperceptible reasons, several cases showed up, and a new outbreak surged. Most people thought that the
tipping point of this outbreak was the carelessness of the government to change the policy of quarantine
requirements for immigrant pilots from a 14-day period to a 3-day period on April 1, 2020. This epidemic
prevention flaw on top of the loose management of quarantine hotels for immigrant flight crews was generally
thought to have directly led to the first clusters (Tan, 2021). About one month after the change of pilots’
quarantine policy, the virus insidiously spread to the community and eventually made its way to Wanhua’s “tea
houses”—adult entertainment venues (Kao, Shuhua, Yuxin, Yuting, et al., 2021). The tea houses in Wanhua are
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usually crowded with people in narrow streets where people sing, drink, and frequently contact with each other
indoors, undoubtedly making these tea houses large superspreaders. In addition, clusters of COVID-19 infections
formed the first event of the largest domestic outbreak ever in Taiwan. Unfortunately, the outbreak spread and
surged rapidly.

4. Taiwan’s Principal Reaction to This Epidemic (Figure 1)
4.1 Reinforce the Border Control Policy

The first step for Taiwan’s containment of this outbreak is to check and mend all the flaws of the anti-epidemic
affairs immediately. Taiwan’s government noticed that they carelessly made some mistakes. An obvious example
is the loose quarantine policy of flight crews; a then aseptic island, Taiwan must have incurred the SARS-CoV-2
virus from abroad (Kao, Shuhua, Yuxin, Yuting, et al., 2021). Soon after this outbreak, Taiwan’s CECC adjusted
its policies to let flight crews undergo a five-day home quarantine (PCR tests are required on the last day) and
practice a nine-day enhanced self-health management (named the “5+9 policy”). Since July 1, the policy has
even changed to the 7+7 mode (“CECC adjusts quarantine measures”, 2021; Ministry of Health and Welfare,
2021).

Aside from flight crews, Taiwan has set travel bans for normal passengers and flexibly adjusted its extent
according to the condition of global epidemics since 2020 (Wu, 2020). During this outbreak, Taiwan still
executed its strict border control policies. For example, residents or travelers who obtained special permits for
entering Taiwan from abroad must show proof of a negative PCR test from the last 72 h issued within three days
to qualify for boarding airplanes after December 1, 2020. Considering the worldwide surge of the delta strain
COVID-19 since July 2021, all arriving travelers are required to take PCR tests upon arrival at the airport or the
port in Taiwan to prove their non-infection status of COVID-19 (Disease Control Agency, 2021).

After entering Taiwan’s customs, all immigrant passengers are required to take well-trained qualified quarantine
vehicles to Epidemic Prevention Quarantine Hotels or quarantine facilities to complete their mandatory
quarantine for 14 days. Before the end of their quarantine, all passengers will also undergo PCR tests
mandatorily, and only those who test negative can be released from quarantine. For all released travelers, an
additional seven days of self-health management are recommended, which means that they can live normal lives
but with intensive caution of mask-wearing and social distancing (Ministry of Health and Welfare, 2021).
Undoubtedly, those who have positive test results will be sent to the hospital for further isolation and treatment.

4.2 COVID-19 Level 3 Epidemic Alert in Effect Around Taiwan

There are four epidemic warning levels in Taiwan in reaction to the severity of the COVID-19 outbreak. The
definition of level 3 epidemic alert is that there are more than three cluster infection cases in a week or over 10
cases of unknown source domestic infection within one day (News, 2021b). As the epidemic surged, on May
19th 2021, the fifth day after the Wanhua Tea House Cluster outbreak, Taiwan’s CECC raised the national
COVID-19 alert to level 3 after the country recorded over 267 newly confirmed locally transmitted COVID-19
cases (Lee, 2021; Ministry of Health and Welfare, 2020).

Some important related societal measures of Taiwan’s level 3 alert are listed below:

Wear masks outdoors all the time with recommended social distancing; limited indoor gatherings with no, more
than five people; all major leisure and business venues are closed, with the exception of essential services such
as police departments, hospitals, and government buildings; masks and social distancing are required for any
remaining functioning businesses or venues; avoid unnecessary movement, activities, or gatherings; indoor food
and beverage-providing is restricted (Ministry of Health and Welfare, 2020).

4.3 Accessible Healthcare System

In Taiwan, the enrollment of health insurance is compulsory for all citizens and legal residents. Approximately
99.6% of the population have joined the National Health Insurance (NHI), and about 93% of healthcare
providers are contracted with the NHI. Under the NHI’s design, healthcare premiums and copayments are
affordable to most people. This makes people habitually seek medical services when they feel sick. Upon visiting
the doctors, patients have to show their health cards for registration, which helps the health practitioners to
retrieve their TOCC (travel, occupation, contact, cluster) data from MediCloud needed for COVID-19
determination. Thus, during the times of the epidemic, medical professionals can easily track or reach potential
patients, which took a pivotal stand in fighting against this outbreak. When there are confirmed cases, all
medical facilities are obligated to report to the CECC for further action (Central Health Insurance Agency, 2020).
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4.4 Persevering Contact Tracing with the Use of Smart Technology
In early 2020, Taiwan’s CECC invented a set of strict contact tracing systems for COVID-19 (Wu, 2020).

During the outbreak in 2021, the CECC upgraded the contact tracing system (Department of Disease Control,
2020a).

4.4.1 Border Control

From early 2020, passengers are required to activate Taiwan’s telecom phone number when immigrating to
Taiwan. Immigrant passengers also need to text personal declarations to the “Entry Quarantine System”; the
information will then be integrated into the 14-day “anti-epidemic tracking system” and the tracking alarm
“electronic fence system” to conduct electronic tracking. These systems integrate the national data from Customs
and Immigration, Household Registries, NHI, civil affairs units, public health units, and district police forces to
care for and monitor people in home isolation and quarantine. By way of GPS tracking, travelers in quarantine
will be found and fined if they do not stay within the permitted hotels or facilities for quarantine requirements
(Quarantine System for Entry (Aircraft version)-Ministry of Health and Welfare, n.d.; Wu, 2020).

4.4.2 NHI MediCloud System

The National Health Institute in Taiwan has built a patient-centered cloud-based inquiry system (MediCloud
system) for medical care information since 2016. This inquiry system uses a safe VPN internet to secure patients’
privacy. When people visit doctors, they need to register their NHI health cards to medical units. By using the
patient’s NHI health card, doctors in hospitals or clinics can retrieve his/her data from the MediCloud system.
Many important individual items and data of patients seeking medical care at different healthcare facilities are
stored on the platform (Central Health Insurance Agency, 2020).

Not long after this outbreak, the Taiwan government then allowed the National Health Insurance Administration
to coordinate with the National Immigration Agency to incorporate individuals’ past 21-day travel history into
their NHI health cards. Using this method, remarks are placed in the NHI MediCloud for those who are kept in
quarantine, aircraft crew members, medical staff, residents, and workers of long-term care units. Through this
invention, the MediCloud system became a regular platform for medical institutions to check patients’ TOCC
history. By using the NHI health card, front-line medical personnel can easily assess infection possibilities of
patients by jointly examining their medical records and travel history (Central Health Insurance Agency, 2020;
Disease Control Agency, 2020a).

4.4.3 QR-code Real-Name Registration System

Since May 19th 2021, the government has developed an easy-to-set-up digital system to let stores, public
institutes, or markets make their individual QR codes. When entering a facility, citizens and foreigners alike are
obligated to register their footprint by using the mobile phone to scan the QR code to conduct real-name
registration. These personal digital footprints were collected and stored by telecom companies in cloud databases
and prohibited to be released unless a person is under contact tracing (News, 2021c).

4.4.4 Highly Effective Contact Tracing Investigation System

At the early stage of this worldwide pandemic in early 2020, the contact tracing investigation system played an
important role in effectively containing COVID-19 cases in Taiwan (Wu, 2020).

During this outbreak, Taiwan reinforced and further intensified this contact tracing investigating system.
Whenever there is a new COVID-19 case, strict contact tracing policies will be executed immediately by the
CECC in cooperation with local authorities (Health Bureau). With the aforementioned help of technology, the
big data of confirmed and suspected cases of COVID-19 become easy to be placed under scrutiny by
investigators. In addition, when executing epidemic tracing, the data collected from GPS or real-name
registration can help the analysis and tracing of the footprints of potential confirmed or suspected contacted
cases (Disease Control Agency, 2020a).

4.4.5 Cooperation of the Health Bureau with the CECC

During the COVID-19 outbreak, the Health Bureau in every city of Taiwan has its public power and is
responsible for conducting contact tracing. Once local COVID-19 affairs become congested or the condition
becomes too complicated, local officials will contact the CECC for advanced assistance of resources and
personnel from the central government. In fact, during this period of containment in June and early July of 2021,
there were three times in which the CECC set up incident command posts for cluster infections in electronic
companies in Miaoli County, Pingtung County, and Huannan Market in Taipei City (Ministry of Health and
Welfare, 2020).
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4.5 Quarantine Enforcement

To contain COVID-19, Taiwan follows the principle of “super early response” for quarantine, in which
confirmed patients will be admitted to the hospital for isolation therapy immediately upon diagnosis. Those
identified as potential contacts of COVID-19 will be notified of home quarantine or self-health management for
14 days according to the degree of contact, and such decisions are mandatory (Disease Control Agency, 2020a).

4.5.1 Swift Isolation of All Confirmed Cases and Quarantine of All Possible Cases

This is a provoking key factor for containing this outbreak. All the confirmed cases will be placed into the
hospital for isolation and treatment until PCR tests prove negative. All suspected cases are placed into home
quarantine for two weeks. The CECC cooperates with the local governments to expand the number of quarantine
hotels to assist members of the public who require hotel quarantine. Through the “Wanhua Tea House Cluster”
and its subsequent hotspots, people visiting these entertainment venues usually had close contact with confirmed
cases, but they usually did not like to disclose their true contact history, which is an obstacle for patient
investigation and thus affected affairs in contact tracing and quarantine (Kao, Shuhua, Yuxin, Yuting, et al.,
2021).

Under the announcement of level 3 epidemic alert, the CECC swiftly forbade the operation of such kinds of
entertainment venues along with the “eight specialized service occupations,” where people usually sang, drank,
and gathered. Confirmed cases were effectively isolated, and possible contacts were quarantined; on the other
hand, those who conceal the truth of contact history are heavily fined (Ministry of Health and Welfare, 2020).

4.5.2 Strong Care Support for Those Under Quarantine and Isolation

People during quarantine or isolation at qualified facilities will receive care and support phone calls from the
local government. They will also get a daily automatic message sent by the CECC inquiring about their health
status; travelers in quarantine must report by texting back. All these methods facilitate the government’s
involvement in life, mental, and medical support of people during quarantine or isolation (Disease Control
Agency, 2020a).

4.5.3 “Anti-epidemic Tracking System” and the Tracking Alarm “Electronic Fence System”

People in quarantine or isolation should have a Taiwan telephone number and should always have access to the
Internet. The government will check the signal randomly (anti-epidemic tracking system). If they disconnect the
signal or leave the place of reported location, then the authorities and police will know and come to investigate
(electronic fence system). If they break the quarantine rules by leaving the confines of their quarantine hotel,
they will be punished with heavy fines.

4.6 Tests

Because of the easy availability of medical consultation, most tests, including rapid antigen tests or PCR tests,
were given to the identified potential contacts. Under such conditions, most decisions for tests were made only
by professional medical practitioners. In this way, the resources of tests were efficiently applied to those highly
suspected of COVID-19.

Only when hotspots of COVID-19 outbreak occur, a large frontline temporary test center would be set up to help
determine the confirmed or suspected cases and further help intervene in containment affairs of COVID-19.
These frontline command experts and their resources of large-scale tests came from the need and requested
support from the local health bureau to the CECC. The main principle applied to contain COVID-19 hotspots,
especially the affairs of large-scale contact tracing and tests, was on-site triaging (Ministry of Health and Welfare,
2020).
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Figure 1. Taiwan model to contain the 2021 COVID-19 outbreak
5. Discussion
5.1 Affairs of COVID-19 Containment Are Multifaceted and Need Timely Adjustment

Since the COVID-19 pandemic in 2020, many countries struggled in fighting against spikes of the outbreak, but
Taiwan worked effectively against COVID-19 for more than one year (Wu, 2020).

Under such conditions, people in Taiwan, including the government, began to have a noticeably more relaxed
attitude toward the issue and undermined the danger of the disease. This is why the border control and hotel
guarantine measures of Taiwan became looser and led to the largest outbreak of COVID-19 in Taiwan ever (“The
global anti-epidemic "myth is shattered"” 2021).

As the crisis of the COVID-19 epidemic seemed to spread, cases of COVID-19 still surged even though the
government conducted strict and proper policies immediately and was conscientious for a period of time. With
increasing number of clusters, the country was soon filled with fear and complaints, and the government in great
distress (Ministry of Health and Welfare, 2020). Some people even debated on TV, social media, and various
other platforms whether the Taiwan model works (China Times News, 2021; Hongji, 2021).

Several months after the successful containment of this outbreak and after the declaration of level two alert and
promulgation of some economic stimulation policies by the government, people in Taiwan went outdoors and
gathered again (Economic Daily, 2021).

All these reflected the truth that policies for containing the COVID-19 outbreak are complex and should take
many affairs into timely consideration such as public opinion, social-economical activities, medical capacities,
and even politics (Straight to the point of care, 2021; Weinstein, 2021).

5.2 CECC's Leadership with Its Efficiency and Transparency Could Help (Figure 1)
Taiwan’s CECC is authorized by the Infectious Disease Control Act to mobilize all resources and personnel from
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Taiwanese social departments (Wu, 2020). The CECC has the power to implement many mandatory policies for
the people, which allows for swift and efficient problem-solving and decision-making. During the anti-epidemic
process, the CECC has its big policy, but they regulate and update methods timely, which they call rolling
regulation.

The CECC in Taiwan also makes the anti-epidemic information and policies transparent (COVID-19 - Taiwan,
n.d.; Kao, Shuhua, Yuxin, Yuting, et al., 2021; Wu, 2020).

The CECC and its experts reveal information through face-to-face press conferences every afternoon, which are
live-streamed and broadcast to the people on TV. The nationwide information then spreads to the public by use
of press, Internet, social media, or emails. This form of transparency allows citizens to be aware of any updates
in government policies.

5.3 Good Cooperation of the Citizens with the CECC (Figure 1)

Taiwan’s CECC promulgates policies according to all changing situations. Most citizens in Taiwan know the
importance of precautions to prevent infections after one year of the epidemic and the education from the CECC
(Disease Control Agency, 2020a).

Amazingly, most people on this island abide by these rules. Almost all people wear their own masks indoors or
outdoors since this outbreak. They even monitor the mask-wearing behaviors of other individuals on the street.
Moreover, almost all stores execute real-name registration and take the temperature at the store’s front door.
Sanitizers for disinfection are everywhere in public. People know and take for granted the behavior of
handwashing, mask-wearing, and social distancing. Restaurants are ordered not to allow indoor dining, which
they complied with. One important reason Taiwan came this far in the fight against COVID-19 is the
high-quality citizenship and social responsibility.

5.4 Level 3 Epidemic Alert

To contain COVID-19, many countries chose to lock down when an outbreak occurs. While it might be effective,
it also comes at a price. Given that people worldwide are eager to live a life of relative freedom, Taiwan never
locked down but only announced a level 3 epidemic alert to the citizens during this outbreak. Eventually, Taiwan
showed the world that enforcing hygiene, handwashing, social distancing, and quarantine or isolation of specific
persons is effective in combatting the epidemic.

5.5 Tests

Many societies, including Taiwan’s, have disputed the necessity of massive tests. This is because constant and
massive testing of COVID-19 is expensive. In Taiwan, most decisions made for COVID-19 tests were after
contact tracing or evaluation by professional medical staff. By reserving tests for specialized occasions,
COVID-19 tests in Taiwan were carried out more efficiently and less resource-consuming.

5.6 Vaccinations

Evidence shows that the COVID-19 vaccine can protect people from getting infected and even plays a role in
herd immunity (CDC, 2020). However, at the time of this outbreak, the vaccination rate of COVID-19 per 100
Taiwanese was only 0.78% on May 14 (COVID-19 vaccine doses administered per 100 people, n.d.).

Meanwhile, countries with a high vaccination rate still have a high prevalence rate of COVID-19. One
explanation is that SARS-CoV-2 has a breakthrough effect against vaccines (CDC & CDC, 2021). Of note,
inadequate vaccines did not completely halt Taiwan’s success. This means that vaccination will lead to positive
health outcomes, but it does not represent the entirety of methods to combat COVID-19. At present, a highly
effective second-generation vaccine is unavailable.

6. Conclusion

The Taiwan model has proved capable of containing COVID-19 even at the height of an outbreak. Successful
measures in disease control include border control, effective contact tracing by high medical accessibility, the
use of technology, and strict quarantine or isolation policies. Two other pillars of anti-epidemic measures are the
CECC and the cooperation of citizens. The Taiwan model succeeded again in containing a COVID-19 outbreak
only through level 3 alert without imposing lockdown. This model may help other countries on how to design
better models for containing the COVID-19 outbreak or other emerging respiratory infectious diseases.
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