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Purpose: The purpose of this study is to evaluate public health measures during the first Omicron wave in Singapore and Israel to
inform other countries confronted by COVID-19 outbreaks.

Methods: A comparative analysis was conducted using epidemiological data from Singapore and Israel between November 25th,
2021 and May 2nd, 2022 and policy information to examine the effects of public health measures in the two countries during the
COVID-19 pandemic.

Results: Public health measures implemented by Singapore and Israel in response to the first Omicron wave were primarily intended
to mitigate the effects of the COVID-19 pandemic. In Singapore, the pandemic led to more than 910,000 confirmed cases, a mortality
rate of approximately 0.047%, a hospitalization rate of approximately 10.95%, and a severe illness rate of approximately 0.48%,
without a second peak. In Israel, the pandemic not only resulted in over 2.74 million confirmed cases, a mortality rate of 0.095%, a
hospitalization rate of about 7.39%, and a severe illness rate of approximately 2.30% but also returned after the significant relaxation
of prevention regulations from March 1st, 2022.

Conclusion: Early and strict border control measures and surveillance measures are more effective in preventing and controlling the
rapid spread of new strains of COVID-19 in the early stage. Furthermore, to prevent and control this highly infectious disease,
COVID-19 vaccinations and booster shots must be promoted as soon as possible, medical service capacity must be enhanced, the
hierarchical medical system must be improved, and non-pharmacological interventions must be implemented.
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Introduction

Since the outbreak of the COVID-19 pandemic, the entire world has experienced tremendous changes. Different strains
of SARS-CoV-2 have emerged as a result of the continuous evolution of the virus, exhibiting varied levels of
pathogenicity and infectivity. The B.1.1.529 strain, also known as Omicron, is one of the SARS-CoV-2 variants.
Initially detected in samples collected in South Africa on November 9th, 2021, the Omicron variant was reported to
the WHO on November 24th, 2021."* Due to its high infectivity and strong ability to evade immune defenses acquired
from vaccination, the Omicron variant with over 30 mutations in the stinger protein has attracted worldwide attention.>**
Models have been used to conduct calculations, which suggest that Omicron may be up to 10 times more infectious than
the original strain and about 2.8 times more infectious than Delta.” At the beginning of the outbreak, the rise in the
number of Omicron infections was very significant: there was a 2.5% increase in the US within two weeks and a
doubling every 2-3 days in the UK." With its high infectivity and asymptomatic carriage rate, the Omicron variant was
rapidly replacing the Delta variant as the most prevalent strain worldwide in 2022.

Consequently, the Omicron variant posed new challenges to pandemic control in various countries, and the socio-
economic implications of different control strategies and measures varied. To better balance public health event control
with socioeconomic development, countries have adjusted their COVID-19 control strategies accordingly. The likelihood
of infectious disease transmission is decided by the ratio of the human flow to the population. Located on the
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Mediterranean coast, Israel has a total land area of about 22,000 square kilometers and a population of more than 9.3
million.”® By contrast, at the entrance of the Straits of Malacca, Singapore has a land area of about 724 square kilometers
and a population of over 5.64 million.” As a result of the well-developed transportation network in Singapore and Israel,
along with the high density of their populations,'® preventing and controlling the rapid spread of the epidemic was
challenging. Among various methods for preventing and controlling infectious diseases, controlling the sources of
infection and blocking areas infected has been proven to be effective.!' Therefore, the two countries adopted strict
containment strategies at the beginning of the outbreak of the COVID-19 pandemic in 2020 and achieved positive
outcomes in both the prevention and control of the disease.'*'? Israel took relatively strict measures, implementing three
lockdowns in 2020. The first two lockdowns achieved good prevention and control results quickly, while the third
lockdown required a slightly longer time to take effect.'* However, a long-term lockdown usually has a negative
economic impact on families and businesses, as well as mental health.'> On the other hand, the countermeasures taken
by Singapore were relatively mild, without lockdown measures throughout the process, primarily implemented to reduce
the infection and mortality rates. Specifically, its measures were strictly aimed at preventing the spread of the pandemic,
focusing on safety management to cut off transmission routes and ensure vulnerable group protection. However, due to
the increased infectivity of COVID-19, implementing a strict containment strategy became more challenging and costly
under the constraints of limited resources. A high incidence of COVID-19 infection rendered the important pandemic
containment measure, Test-Trace-Isolate-Support, ineffective.'® Besides, limitations on personnel, material, and logistical
resources may impede the implementation of disease control measures in a variety of ways.!” Therefore, Israel and
Singapore loosened their COVID-19 mitigation strategies in 2021 following the launch of a COVID-19 vaccination
program in December 2020.

The policy changes made by these two countries, from strict containment strategies to flexible prevention and control
strategies, full liberalization, and coexistence with COVID-19, have significant implications for pandemic control policy-
making. Thus, the main research objects of this article are Singapore and Israel, whose objective data on epidemiology
from the first Omicron wave was compared and analyzed, along with a discussion about public health prevention and
control measures. It is expected that the prevention and control strategies adopted by these two countries and the results
they achieved will provide examples for countries severely affected by the COVID-19 epidemic to refer to.

Methods

Data Collection

The epidemiological data of the first wave of Omicron infection cases in Singapore and Israel was mainly obtained from
the Ministry of Health (MOH) of Singapore and Israel,'®' as well as the website Our World In Data.”° It was collected
between November 25th, 2021 and May 2nd, 2022 as the first cases of Omicron infection were confirmed in Israel and
Singapore on November 26th, 2021 and December 2nd, 2021, respectively. Daily new cases, daily mortality, daily
hospitalization cases, cumulative confirmed cases, and cumulative mortality are the main indicators used in the data
collection. It is worth noting that the subdivided data in the indicator of daily hospitalization cases differ slightly in the
two countries. Singapore’s data primarily consist of the number of patients receiving oxygen administration in general
wards and the number of patients in intensive care units every day. The Israeli data includes three categories of cases:
mild, moderate, and severe cases, among which severe cases can be further divided into critical, ECMO, and ventilated
cases. Moderate cases are defined as pneumonia patients who may require palliative care in a task-specific COVID-19
ward.”' Given the clear demand for medical resources and the test of medical service capacity, in this paper, two data
values of moderate cases and severe cases were extracted from the Israeli data and the Singaporean data, respectively, for

comparison and analysis.

Policy Information
For information on prevention and control policies during the first Omicron wave, we searched national documents,

official announcements, and televised speeches by the prime minister/health minister of Singapore and Israel through
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official websites of institutions such as the Ministry of Health and the government.”*** The collected data was divided
chronologically into two general categories: border control measures and domestic prevention and control measures.

Results

Prior to the first Omicron wave, the implementation of COVID-19 control strategies in Singapore was generally divided
into three phases: the strict clearance phase (January 23rd, 2020-June 23rd, 2021), the preparation phase for the shift in
control strategy (June 24th, 2021-August 9th, 2021), and the initial phase for the formal shift in control strategy (August
10th, 2021-November 21st, 2021).%* In Israel, this process was divided into two phases, namely the containment strategy
phase and the mitigation strategy phase, in which June Ist, 2021 was determined as the cut-off date.”> During the
containment strategy phase, Israel experienced three significant peaks of infection.'® At the same time, Singapore did not
reach a clear peak of infection until August 2020. After June 2021, both countries were affected by the Delta outbreak,
with Israel experiencing infection peaks much earlier than Singapore. The infection peak occurred in September 2021
and October 2021 in Israel and Singapore, respectively.

Singapore’s Major Policies in Response to the First Omicron Wave

Upon the release of a warning by the WHO on November 26th, 2021 that the Omicron variant would pose a “very high”
global health risk,” the Government of Singapore reacted swiftly by strengthening the country’s border control measures.
In response to the discovery of two cases of Omicron infection among passengers arriving on December 1st, 2021,
Singapore immediately tightened detection and isolation measures for incoming passengers to closely monitor and
prevent the Omicron outbreak. Specifically, all incoming passengers were required to undergo a polymerase chain
reaction (PCR) or antigen rapid test (ART) on their arrival, and those infected with the Omicron variant were kept in
quarantine for ten days at the National Center for Infectious Diseases. On December 27th, 2021, Singapore lifted the
centralized quarantine imposed on cases infected with Omicron.

For patients at low risk of mild infection, a home recovery program was implemented in Singapore from August 2021
when the country entered the phase of coexistence with COVID-19. This program was then further expanded in January
2022. Furthermore, the Public Health Preparedness Clinic (PHPC) scheme provided appropriate medical support.
Meanwhile, the Government of Singapore encouraged the public to regularly test themselves with ART kits and
motivated employers and businesses to incorporate Roster Routine Testing (RRT) by expanding subsidies for routine
testing on mandatory rosters. Through testing, the source of infection can be detected as early as possible, so as to realize
the rapid tracing and containment of infection. In response to a rapid increase in Omicron infections, Singapore
streamlined its health-care program on February 11st, 2022, shifting the focus from prevention and control to severe
case management and vulnerable population protection. Accordingly, those who are responsible for the prevention and
control of the pandemic were shifted from the public to individuals who were encouraged to conduct self-management as
appropriate. However, it should be noted that throughout the pandemic, community safety management measures were
present, which consisted of five primary dimensions: group size, mask wearing, workplace requirements, safe distance,
and capacity limit. With the changes in the number of Omicron infections and the capacity of the healthcare system,
Singapore readily adapted the implementation requirements for community safety management to minimize the spread of
the pandemic. Despite the rapid spread of the pandemic in February 2022 in Singapore, the situation was largely
contained by the end of March, and the number of infections declined significantly in April. As a result, Singapore
further removed relevant community safety management measures from March 29th, 2022, retaining only the two
policies of wearing masks indoors and keeping a safe distance. On April 26th, 2022, Singapore relaxed its prevention and
control measures, only emphasizing that masks must be worn indoors and on public transportation. Table 1 shows the
main prevention and control policies in Singapore during the first Omicron wave.

Israel’s Major Policies in Response to the First Omicron Wave

Compared with Singapore, Israel had its first Omicron case confirmed relatively early, with a relatively slow growth rate
of infection in the early stages, a rapid increase in the number of infections in later stages, and the earlier occurrence of
the peak of Omicron infection. As opposed to past outbreaks, this wave received a more flexible response from the
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Table | Major Prevention and Control Policies in Response to the First Omicron Wave in Singapore and Israel

Singapore

Israel

Border control measures

1) On November 26th, 2021, Singapore announced travel restrictions on countries/regions
affected by the Omicron outbreak.

2) From December 2nd, 2021, Singapore began to tighten up on its testing and isolation
procedures for incoming passengers, providing landing PCR or ART for them and introducing
isolation procedures for Omicron infections.

3) On January 23rd, 2022, Singapore simplified its testing and monitoring requirements for
incoming passengers via the Vaccinated Travel Lane (VTL), only requiring those who needed to
leave their residence to receive unsupervised ART testing.

4) After February 21st, 2022, Singapore reinstituted and expanded the VTL, enabling fully
vaccinated travelers to cross the border without being subject to quarantine.

5) After March 3Ist, 2022, fully vaccinated travelers only needed to submit their PCR or self-
ART test results under supervision 48 hours before departure and were free to move around
without further testing and quarantine once they enter Singapore.

6) All fully vaccinated travelers can enter Singapore without quarantine and a specific VTL from
April 26th, 2022.

1) From November Ist, 2021, all travelers entering Israel were required to apply in advance for
a Green Pass linked to the COVID-19 Vaccination Certificate on the official website of the
MOH (Israel).

2) From November 28th, 2021, all travelers arriving from countries on the red list were
isolated in a managed isolation facility until they were tested negative through landing PCR.
3) As of November 29th, 2021, Israel implemented a strict isolation and regulation policy for
arrivals, requiring landing nucleic acid testing at the airport and home quarantine regardless of
their vaccination status. The international airport was closed for 4 weeks to all non-citizens
entering Israel without a permit.

4) As of March Ist, 2022, Israel allowed the entry of vaccinated and unvaccinated visitors of all
ages, requiring only a negative nucleic acid test report and the completion of a landing nucleic

acid test before boarding.

Major domestic
prevention and

control policies

COVID-19 1) On December 10th, 2021, Singapore not only expanded the vaccination coverage to 1) On January 2nd, 2022, Israel approved the fourth dose of the COVID-19 vaccine for those
vaccination children aged 5-11 but also encouraged the public to receive booster vaccinations promptly. | aged over 60 and health workers.
2) To further promote vaccination, pre-event testing for unvaccinated individuals was phased | 2) On January 26th, 2022, a fourth dose was approved for those with underlying diseases and
out from January 2022. their caregivers, as well as those aged over 18 who were at high risk of exposure to COVID-19
3) As of February Ist, 2022, Singapore extended its vaccination-differentiated safety in the workplace.
management measures (VDS) to more contexts and made vaccination a condition for the 3) On February 7th, 2022, the Israeli government approved the extension of the Green Pass
approval of new applications such as the application for a Permanent Residency Visa and the provision until March | 2022.
renewal of existing Long Term Passes, Work Passes, etc.
Surveillance The MOH (Singapore) began to track close contacts with Health Risk Notifications (HRN) on | From November 29th, 2021, the Israeli General Security Service began to track the location of
measures February 18th, 2022. Individuals who received an HRN were required to self-monitor their arrivals from countries on the red list and Omicron-infected persons via cell phones.
health condition for five days with an ART kit.
Health care 1) From December | Ith, 2021, primary care physicians were allowed to diagnose COVID-19 | |) From December 9th, 2021, confirmed Omicron cases were allowed to stay in isolation for

patients through ART and provide them with home recovery, COVID-19 treatment facilities,
or hospitalization for appropriate management based on their clinical presentation and
potential risk factors.

2) On December 27th, 2021, the Singapore Omicron case management approach was changed

into the current Protocol [-2-3.

14 days from the date of the first nucleic acid test with a positive result.

2) From January |7th, 2022, the mandatory isolation length of confirmed cases was shortened
to 5 days.

3) Form January 19th, 2022, Israel updated the Recovery Protocol by the New Testing and

Isolation Policy.
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Screening
and testing

measures

1) The ART kit was recommended for use by everyone, even those who were fully vaccinated.
2) From March 31st, 2022, Singapore continued to implement weekly PCR RRT for frontline
workers at airports and borders and extended the mandatory RRT industry subsidy to
encourage employers and businesses to participate in the testing as well.

3) From February 18th, 2022, Singapore began to make an effort to implement an RRT testing
system for personnel in sectors serving vulnerable groups such as the healthcare sector and
the elderly care sector.

4) On March 29th, 2022, Singapore discontinued the RRT testing system for all industries.

1) As of January 5th, 2022, Israel encouraged young people and other low-risk populations to
adopt rapid antigen testing at home, with PCR testing reserved for people aged over 60 and
high-risk populations.

2) As of January 17th, 2022, students had to take a nucleic acid test twice a week.

3) On March | l1th, 2022, the “Learning and COVID-19 Testing” Scheme expired, which means
that the nucleic acid test or health declaration is not required from arrivals at educational

institutions anymore.

Social
control

measures

1) From February 25th, 2022, all sports were allowed to happen with supervised/operated
sports facilities and a maximum number of 30 participants subject to full vaccination.

2) As of March 4th, 2022, Singapore removed specific event size restrictions on religious
ceremonies, business events, media conferences, funeral commemorations, wedding
receptions, and mask-wearing classes.

3) From March 29th, 2022, Singapore adjusted its safety management measures and relaxed the
size of the event and the number of restrictions. Although wearing masks outdoors was not
mandatory, maintaining a safe distance was needed.

4) Singapore relaxed safety management measures on April 26th, 2022, emphasizing that masks

should be worn indoors and on public transportation.

1) On November 27th, 2021, Israel upgraded the requirements for indoor group activities to
require a Green Pass from participants in indoor activities with more than 50 people.

2) On December 21st, 2021, Israel tightened its internal prevention and control measures,
allowing vaccinated individuals to enter shopping malls, restaurants, etc. Also, employees were
encouraged to work from home.

3) On February 21st, 2022, Israel reopened venues, such as shopping malls, stores, and leisure
facilities. However, venues such as stadiums and theaters were open only to people with a
Green Pass.

4) On March lIst, 2022, Israel eliminated almost all COVID-19 prevention and control
measures, having only two requirements: wearing a mask in indoor public places and possessing
a Green Pass to enter nursing homes.

5) On April 23rd, 2022, the mandatory policy of wearing a mask indoors was canceled, except

venues, such as medical centers, nursing homes, and flights, and those on their way to isolation.
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Government of Israel. As the first case of Omicron infection was confirmed on November 26th, 2021, Israel took the
initiative to close its border on November 29th, 2021, prohibiting all unauthorized non-citizens from entering the country.
Similar to Singapore, Israel increased the testing and quarantine measures targeted at incoming travelers. To prevent the
spread of the Omicron variant within the country, all incomers were required to undergo PCR testing upon arrival and
home quarantine whether they were vaccinated or not.

Considering the highly contagious nature of the Omicron variant, the Government of Israel outlined three principles
for dealing with it. To begin with, it highlighted the importance of providing as much protection as possible for
vulnerable groups. Therefore, on January 2nd, 2022, Israel became the first country to administer the fourth dose of
the COVID-19 vaccine to people aged more than 60 in the absence of a widespread medical consensus. Also, Israel
adjusted its testing on January S5th, 2022 to encourage the younger population to use rapid antigen testing, thereby
reserving the more precise PCR test for the elderly and the most vulnerable. From April 2022, nursing homes and other
institutions were required to participate in the Green Pass program, which granted a Green Pass to certain immune
populations. Secondly, Israel necessitated maintaining the proper functioning of the educational system. For example,
schools in severely affected areas were ordered to offer face-to-face instruction and ensure a vaccination rate of students
not lower than 70%. From January 27th, 2022, it became mandatory for all students in Israel to receive an antigen test on
a biweekly basis so that infected individuals could be identified early enough to prevent large-scale outbreaks within
educational institutions. Thirdly, Israel attempted to maintain a high degree of economic openness during the outbreak.
Between November 27th, 2021 and January 20th, 2022, domestic Omicron control measures were implemented in Israel,
including upgraded requirements for indoor group activities and increased requirements for access to shopping malls and
dine-in restaurants. In response to a gradual decline in the number of Omicron infections, Israel eased its prevention and
control measures on February 21st, 2022. Although a majority of its prevention and control regulations had already been
eliminated by March 1st, 2022, the second Omicron wave occurred in Israel shortly thereafter, leading to a continuous
increase in the number of infections until mid-to-late April 2022. Thus, Israel announced on April 23rd, 2022 the
cancellation of all precautionary measures. Table 1 shows the main prevention and control policies in Israel during the
first Omicron wave.

Epidemiological Trends of the First Omicron Wave in Singapore and Israel
Table 2 illustrates differences between Singapore and Israel in terms of the prevalence of SARS-CoV-2 variants. At the
beginning of the Omicron outbreak, Singapore experienced a greater increase in the number of infections than Israel.
Approximately 41% of Singaporeans and 24% of Israelis were infected with the Omicron variant as of December 20th,
2021, after which the number of Omicron infections increased rapidly in Israel. As of January 3rd, 2022, the infection
rate exceeded 80% in Israel. As a result, the Omicron variant became the predominant strain of COVID-19 in Singapore
and Israel by the end of January 2022.

Figure 1 shows 159 days of epidemiological data during the first Omicron wave in Singapore. According to the data,
the first Omicron wave can be divided into two phases between which January 2nd, 2022 is the cut-off point. Due to the
implementation of the Stabilization Phase of tightening measures in Singapore from October 25th, 2021 to November

Table 2 The Proportion of the Two Prevalent SARS-CoV-2 Variants in
Singapore and Israel

Singapore Israel
Delta Omicron Delta Omicron
November 22nd, 2021 100% 0 100% 0
December 20th, 2021 59% 41% 76% 24%
January 3rd, 2022 45% 55% 19% 81%
January 31st, 2022 3% 97% 0.5% 99.5%
Source: Our World In Data®
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Figure | Epidemiological trends of the first Omicron wave in Singapore.

Notes: Daily new cases refer to main axis (left). Cumulative confirmed cases refer to secondary axis (right). WOn November 26, 2021, Singapore announced travel
restrictions for countries/regions affected by the Omicron variant. @On December 2, 2021, the first detection of Omicron variant infection in Singapore was announced
along with enhanced entry testing and quarantine. ®On December 27, 2021, Singapore adjusted its healthcare protocol so that people infected with the Omicron variant do
not need to be centrally isolated. @On February |, 2022, Singapore further expands the implementation of Vaccination-differentiated safety management measures. ©On
February 18, 2022, Singapore narrows the scope of Roster Routine Testing while simplifying the management of close contacts. ®On March 29, 2022, Singapore further
relaxed its community safety management measures, while further relaxing its border control measures from 31. ?)On April 26, 2022, Singapore fully relaxed its community
safety management measures, emphasizing only the wearing of masks indoors and when taking transportation.

21st, 2021, the outbreak in Singapore was well controlled from January 2nd, 2022, with a clear downward trend in the
number of daily new cases and deaths, as well as a flattening trend in the number of cumulative cases and deaths. Both
the cumulative case curve and the cumulative death curve ascended steeply in February 2022, with a significant increase
in the number of both infections and deaths. Then, both the total and daily numbers of confirmed cases reached their
peaks, which were more than 910,000 and 25,000, respectively. The total of deaths and the highest number of daily
deaths were 428 and 14, respectively, with a mortality rate of approximately 0.047%. After late March 2022, the number
of new cases per day in Singapore began to decrease slowly, the number of deaths decreased significantly, and the
cumulative case curve and cumulative death curve began to become stable. In response, Singapore began to loosen its
safety management measures cautiously. However, its cumulative case curve ascended again after May 2022.

Figure 2 shows 159 days of epidemiological data during the first Omicron wave in Israel, which can be divided into
two phases as well. During the period between November 25th, 2021 and December 18th, 2021, the number of new cases
per day in Israel increased steadily and the cumulative case curve remained relatively flat. A marked increase in the
number of new cases per day began in early January 2022, leading to a significant upward trend in the cumulative case
curve in Israel. After January 13th, 2022, there was a significant increase in the number of deaths and a significant
upward trend in the cumulative death curve. During this phase, more than 2.74 million confirmed cases were reported,
which resulted in the arrival of the fifth wave of the pandemic. The highest number of daily confirmed cases was over
85,000. With a mortality rate of approximately 0.095%, the total number of deaths was 2594, and the highest number of
daily deaths reached 74. In March 2022, the number of daily new cases in Israel began to decline gradually. It was on
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Figure 2 Epidemiological trends of the first Omicron wave in Israel.

Notes: Daily new cases refer to main axis(left). Cumulative confirmed new cases refer to the main axis (right). On November 26, 2021, the first person infected with the
Onmicron variant was detected in Israel. @On November 29, 2021, Israel announced border closures and increased entry detection and isolation. 3On December 21, 2021,
Israel upgraded its domestic prevention and control measures. @On January 2, 2022, Israel approved the fourth dose of COVID-19 vaccine for people over 60 years of age
and health workers. ®On January 27, 2022, Israel required every student to be tested for antigens twice a week. ®O0n February 21, 2022, Israel reopened malls, leisure
facilities and other places. MOn March |, 2022, Israel eliminated almost all of the prevention and control measures, leaving only two requirements. ®On April 23, 2022,
Israel removed all epidemic prevention regulations and no longer mandated the wearing of indoor masks.

March 13th, 2022 that the death toll began to decrease significantly. As precautionary measures were lifted in March
2022, the virus spread again in Israel, and the cumulative case curve and cumulative death curve ascended again.

Figure 3 shows the data on hospitalized cases during the first Omicron wave in Singapore. Like the upward trend in
the number of COVID-19 infections, the number of hospitalized COVID-19 patients in Singapore gradually declined
between November 25th, 2021 and January 2nd, 2022. In addition, the number of COVID patients receiving oxygen
administration in general wards and intensive care units decreased significantly as well. Then the number of hospitaliza-
tions again increased after January 2nd, 2022, but from March 2022 both the number of hospitalizations and serve cases
gradually declined. During these 159 days, both the number of hospitalized cases and the number of ICU cases in
Singapore reached their peaks, which were 1442 and 86, respectively, and the hospitalization rate and the severe case rate
were around 10.95% and 0.48%, respectively.

Figure 4 shows the data on hospitalized cases during the first Omicron wave in Israel. During the period between
December 25th, 2021 and early January 2022, Israel experienced a slower increase in the number of hospitalized
COVID-19 patients and a decrease in the number of severe cases. From mid-January 2022, the number of hospitalized
cases in Israel increased rapidly, with a marked increase in the number of moderate and severe cases. The number of
severe cases per day exceeded 1000 from January 30th, 2022 to February 14th, 2022. During these 159 days, the number
of hospitalized cases and the number of severe cases in Israel reached their peaks, which were 3501 and 1240,

respectively, with a hospitalization rate and a severe case rate of approximately 7.39% and 2.30%, respectively.
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Figure 3 Number of COVID-19 patients in hospital during the first Omicron wave in Singapore.

Notes: Daily hospitalized cases refer to the main axis (left). Cases required oxygen supplementation in the general ward and ICU cases refer to the main axis (right). On
November 26, 2021, Singapore announced travel restrictions for countries/regions affected by the Omicron variant. (0On December 2, 2021, the first detection of Omicron
variant infection in Singapore was announced along with enhanced entry testing and quarantine. 3On December 27, 2021, Singapore adjusted its healthcare protocol so that
people infected with the Omicron variant do not need to be centrally isolated. @On February |, 2022, Singapore further expands the implementation of Vaccination-
differentiated safety management measures. (5On February 18, 2022, Singapore narrows the scope of Roster Routine Testing while simplifying the management of close
contacts. (©On March 29, 2022, Singapore further relaxed its community safety management measures, while further relaxing its border control measures from 31. ?)On
April 26, 2022, Singapore fully relaxed its community safety management measures, emphasizing only the wearing of masks indoors and when taking transportation.

Discussion

It has become increasingly difficult to identify and track early infections of SARS-CoV-2 as it continues to evolve. In
response to the rapidly spreading epidemic, the increasingly challenging prevention and control situation, the increasing
vaccination coverage rate, and greater economic pressures, each country kept adapting its prevention and control
strategies according to its national conditions, so as to maintain a balance between the regular fight against the epidemic
and the openness of the economy. In this study, epidemiological data on the numbers of new cases, deaths, and
hospitalizations during the first Omicron wave in Singapore and Israel were compared to assess the effectiveness of
the public health measures taken by the two nations. While both Singapore and Israel experienced the highest number of
infections during the first Omicron wave, neither adopted a strict blockade control approach. Instead, both countries
focused on mitigation measures, which include but are not limited to encouraging vaccinations and booster shots,
monitoring the health system load continuously, identifying and treating severe cases, and conducting non-pharmacolo-
gical interventions to delay the epidemic’s peak. There are both similarities and differences between the two countries’
prevention and control policies in response to the first Omicron wave.

Border Control Measures

Singapore and Israel adopted strict border control measures and surveillance measures early in response to the Omicron
outbreak when the pathogenicity and risk of the variant were not fully understood and achieved good results. In previous
studies, travel restrictions have been found to be effective in preventing the importation of COVID-19 cases in the early
stages of an outbreak.”® This is why, in most countries, border control measures such as travel restrictions, visa

suspensions, and international flight restrictions have been adopted in response to the COVID-19 pandemic.?” As an
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Figure 4 Number of COVID-19 patients in hospital during the first Omicron wave in Israel.

Notes: Daily hospitalized cases refer to the main axis (left). Moderate cases and severe cases refer to the main axis (right). ©On November 26, 2021, the first person
infected with the Omicron variant was detected in Israel. @On November 29, 2021, Israel announced border closures and increased entry detection and isolation. 3)On
December 21, 2021, Israel upgraded its domestic prevention and control measures. @On January 2, 2022, Israel approved the fourth dose of COVID-19 vaccine for people
over 60 years of age and health workers. ®On January 27, 2022, Israel required every student to be tested for antigens twice a week. ©On February 21, 2022, Israel
reopened malls, leisure facilities and other places. @)On March |, 2022, Israel eliminated almost all of the prevention and control measures, leaving only two requirements.
(®On April 23, 2022, Israel removed all epidemic prevention regulations and no longer mandated the wearing of indoor masks.

initial measure, travel restrictions were implemented in Singapore, targeted at countries/regions that were affected by the
Omicron outbreak, while Israel closed its only international airport. Moreover, both governments increased comprehen-
sive screening of incoming travelers and tracked and isolated Omicron-infected individuals and at-risk populations to
combat the rapid spread of the Omicron variant. It can be seen from the epidemiological curves for Singapore and Israel
that the implementation of these measures effectively delayed the spread of the early Omicron variant, leaving sufficient
time for policy adjustments in response to the changes in the pandemic. The number of new COVID-19 cases per day in
Singapore decreased from 1085 to 146 between November 26th, 2021 and December 20th, 2021. In Israel, although the
number of new COVID-19 cases per day gradually increased from 542 to 1331, the pace was slow.

Vaccination Promotion to Achieve Herd Immunity to COVID-19

It is important to note that COVID-19 vaccinations play an extremely important role in reducing the severity of infection
and disease and alleviating the economic burden imposed by the pandemic.?® For the Omicron variant, vaccination may
not protect against infection or transmission but can reduce severe cases and mortality.””" Therefore, both Singapore
and Israel used COVID-19 vaccination as a key strategy for achieving herd immunity during this phase of their public
health programs. For example, the Green Pass program contributed to the promotion of vaccination in Israel, which
initiated the first vaccination campaign, as well as the provision of booster shots. Based on the Israeli MOH report on
May 2nd, 2022, 66.05% of Israelis received two doses of the COVID-19 vaccine, and 48.32% received a booster dose. In
contrast to Israel, Singapore witnessed a very rapid increase in the COVID-19 vaccination rate, even though the
vaccination campaign began almost half a month later, with booster doses administered about three months later.
However, with the implementation of vaccination-differentiated safety management measures, a total of 89.28% of
Singaporeans have received two doses of the COVID-19 vaccine and 72.18% have received a booster dose as of May
2nd, 2022.%° Compared with Israel, Singapore had a much higher vaccination rate. In addition, it is evident from the
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number of deaths and the prevalence of severe cases in Singapore and Israel during the first Omicron wave that
Singapore performed better in terms of vaccination promotion. Due to the high vaccination rate in Singapore, there
were significantly fewer severe cases and deaths during the first Omicron wave than in Israel. However, the high
vaccination coverage in many countries cannot be easily replicated due to factors such as vaccine availability and
disparities between the rich and the poor, which makes it essential to promote the global distribution of the COVID-19
vaccine on an equitable basis.***? Additionally, developing modified vaccines that protect against vaccine-resistant
variants should be considered as another important issue.**

Strong Medical Service Capacity and Hierarchical Diagnosis and Treatment

The medical burden during the COVID-19 pandemic was associated with the mortality of hospitalized cases.*® Thus,
efforts should be concentrated on the protection of severe cases, for whom early diagnosis and adequate treatment are
essential. The implementation of this strategy is affected by two factors: the level of the healthcare system and the level
of hierarchical diagnosis and treatment. A high level of healthcare capacity and a sophisticated hierarchical diagnosis and
treatment system were instrumental in the success of controlling the pandemic in Singapore and Israel.

In terms of health care, Singapore and Israel rank among the world’s leading countries. Statistics from the WHO
indicate that in 2020, the health expenditure per capita reached $3537 and $3867 in Singapore and Israel, respectively,
which was well above the global average.’® In response to the SARS-CoV pandemic outbreak in 2002, Singapore has
gradually developed a public health system including public health preparedness clinics, public hospitals, and a national
infectious disease center.'>*” Also, the healthcare risk prevention and control system in Israel is one of the most
advanced emergency response systems in the world, having been tested by wars, terrorist attacks, and outbreaks of
infectious diseases.*®

Furthermore, in Singapore, the primary care physician was responsible for determining the appropriate treatment for a
patient infected with COVID-19 based on the patient’s health status and the severity of his/her symptoms. In Israel,
community health care was highlighted to serve as a solid foundation for the implementation of hierarchical diagnosis
and treatment for COVID-19 patients. For example, COVID-19 patients in Israel received treatment from a remote
management center established by Maccabi Healthcare Services and staffed by a multidisciplinary team.** Moreover,
COVID-19 patients assigned to home recovery might receive medical support from appropriate medical institutions such
as Singapore’s public health preparedness clinics and Israel’s community health facilities. Depending on these measures,
patients recovering from COVID-19 at home could receive continuous medical monitoring and avoid delays by raising
warning signs immediately. If the deterioration of their health was detected, they could be transferred to a higher-level
hospital. Although the surge in infections challenged Singapore and Israel to some degree in terms of maintaining basic
public health services, the two countries succeeded in avoiding the collapse of their health-care systems by implementing
hierarchical diagnosis and treatment, which allows limited medical resources to be oriented toward the treatment of
severe cases.

Comprehensive Prevention and Control Through Non-Pharmaceutical Interventions

The importance of non-pharmaceutical interventions in the control of infectious diseases is undeniable. In previous
studies, non-pharmacological interventions such as social distancing have been proven to be effective in reducing the
basic infection numbers in major metropolitan areas.*” Then research in Saudi Arabia further indicates that physical or
social distancing is the most cost-saving but most effective control intervention in the absence of vaccination.*' Despite
the high coverage of vaccines against COVID-19, vaccines alone cannot fully stop the spread of the virus and, therefore,
must be combined with non-pharmaceutical interventions. The study of optimal control strategies shows that a
combination of non-pharmaceutical interventions and vaccination can effectively control the COVID-19 pandemic by
minimizing its social and economic costs.*? Early in the development of the epidemic, Israel announced upgraded
requirements for gatherings, dinners, educational institutions, etc. and emphasized the necessity of wearing masks, etc.
Meanwhile, Singapore always had community safety management measures centered on the 5 elements as an important
part of its public health measures, maintaining the policy of wearing masks indoors until May 2nd, 2022. The results of a
study on the effect of mask wearing on the transmission of COVID-19 suggest that the higher the rate of mask use was,
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the more rapidly the cumulative number of confirmed cases would decrease.* As a result, the implementation of these
measures played a significant role in cutting off the transmission route of the virus, preventing outbreaks of aggregated
infections, as well as the occurrence of the peak of the epidemic. However, Israel significantly eased its social manage-
ment measures after March 2022, with the Containment and Health Index decreasing from 58 in December 2021 to 38 in
March 2022,** causing the epidemic rebound. Similarly, the Containment and Health Index of Singapore dropped from
63 in March 2022 to 50 in early May 2022,** witnessing another epidemic rebound as well. Thus, non-pharmaceutical
interventions such as the policy of wearing masks should be retained as SARS-CoV-2 exists widely and new outbreaks
may occur occasionally as a result of virus mutations.

Limitations

There are still some limitations in our study. Firstly, although the COVID-19 case data were collected from the official
website of the MOH in Singapore and Israel, there could be some deviations due to differences in reporting, update time,
data optimization, and other factors. Secondly, when assessing the effectiveness of public health measures, the impacts of

45,48

factors, such as population structure, per capita GDP, air pollution, and religious beliefs were not considered.

Conclusion

To sum up, we have analyzed the policies and their effects during the first Omicron wave in Singapore and Israel and found
that timely and strict border control measures and surveillance measures were more effective in preventing and controlling the
rapid spread of COVID-19 variants in the early stage. Furthermore, promoting COVID-19 vaccination and booster shots as
soon as possible, enhancing the capacity of medical services, improving the hierarchical medical system, and implementing
non-pharmaceutical interventions are essential for the prevention and control of highly infectious COVID-19.
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