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Abstract

As the COVID-19 pandemic enters its third year and the omicron variant becomes dominant, we propose an alternative
strategy for dealing with COVID-19, called hybrid lockdown, that is, the combination of lockdown (the centralized and
organized lockdown of the high-risk population) and free mobility (normal mobility) of the low-risk population. Such an
approach will enable a country or region, especially with a high population density, to achieve significant prevention and

control the effects of the COVID-19 pandemic at the least cost.
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As the COVID-19 pandemic enters the third year and the
omicron variant becomes dominant, the strategies for deal-
ing with COVID-19 among countries worldwide have
become much more diverse (Madhi et al. 2022). While
some countries have completely reopened (Zhou et al. 2022;
Strain et al. 2022), China and others are still locking down
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populations in the millions in their cities (Chan et al. 2020;
Zhuang 2022). These measures and policies are based on
different situations, economic considerations, and health and
medical resources; neither is perfect. Thus, it is a choice
between a harmful impact on the economy or loss of lives.

Currently, a tactic taken in China and other countries and
regions is also facing challenges. The approach is a limited
or partial lockdown based on the timely and accurate epi-
demic data pinpointing every infected individual or virus
carrier. Screening of the population also changed from “full”
to “regional/district” populations (Ma et al. 2022). How-
ever, countries and regions utilizing this method are losing
their battle with the omicron because of its infection power
and the many non-symptom carriers. In this case, to prevent
high mortality in a country or region, especially confront-
ing the issues of large cities with dense populations, the
dynamic lockdown has to continue as long as the COVID-19
pandemic exists, with a lasting detrimental impact on the
economy and society.

‘We propose an alternative approach, called lockdown (the
centralized or decentralized but organized lockdown of the
high-risk population) and free open (opening the rest of the
population with caution) combination. Figure 1 illustrates
the screening procedure for such a strategy. The idea is to
gather all the people at high risk in a manageable centralized
facility or relatively concentrated in a few locations—the
application of a complete lockdown for people in these facil-
ities while providing necessary services for living. At the
same time, the remaining population is open. The lockdown
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Screening criteria for the lockdown-open
strategy

]

City or a region in a country with
large population size

Country with a small population size and
sufficient medical facilities
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Fig.1 The schematic figure for screening for the hybrid lockdown
and open approach. Countries with a small population size refer to
the country population concentrated in one major city or region. A
city or region with a large population size means that the population
in one city or region can be organized and act together to take the
hybrid approach without affecting other cities or regions. Whether a
country’s or region’s population should utilize the hybrid approach
will be determined by multiple factors. A centralized evaluation and
organizational headquarters in a country, region, or city for such an
approach are essential

[ Overallresources] [ Medical resources ] {Population Information}

for isolation of the high-risk group will end when the outside
population reaches population immunity.

The major conditions for taking such an alternative
approach are as follows: (1) the death rate is high in one
age group or a particular group/s while it is low in the rest
of the age groups or population; (2) if the pandemic reaches
the maximum in the rest of the population, there will be
medical resources available to treat the patients in need; (3)
the government or/and the society has enough resources to
provide isolated groups with enough materials for living and
activities for a relatively long period, e.g., until the pandemic
is over in the rest of the population; (4) after recovering
from the disease infection, the individual does not pose the
capability of infecting others; and (5) there is support from
the government, politicians, and society.

Such an approach will enable a country or a region, espe-
cially where the population density is high (Yin et al. 2021),
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to achieve significant prevention and control the effects of
the COVID-19 pandemic at the least cost. The major costs
are (1) the expenses of isolating the high-risk age group, (2)
the illness among the remaining population and the poten-
tially small number of deaths, and (3) the medical and social
resources for dealing with the pandemic in the remaining
population. The benefits are (1) the populations at risk are
efficiently protected; (2) the level of population immunity
is reached; (3) economic activities are nearly unaffected, as
most sick populations do not or are less likely to participate
in economic activities; (4) the costs for large-scale popula-
tion screening and disinfection measures are saved (Gu et al.
2021); and (5) last and most importantly, the pandemic will
end, at least for a time before other infectious diseases or
new variants occur.

The current situation in Hong Kong may be suitable
to test such an approach. (1) Although the death rate of
the whole infected population is around 0.5%, 80% of the
deaths are among aged people with chronic disease condi-
tions (Hong Kong press release 2022). (2) Less than half of
the population testing positive or infected are asymptomatic
cases. (3) The known affected population reached more than
100,000 and went to 200,000. With the high transmissibility
of omicron and a large number of undiscovered and asymp-
tomatic cases, it is impossible to eliminate the transmis-
sion of COVID-19 among the Hong Kong population. (4)
The approximately 20,000 hospital beds in local medical
facilities and community isolation facilities supported by the
mainland which can provide about 20,000 isolation beds and
can be used for the patients among the rest of the population.
Considering the total population of 7 million, if the number
of people who need healthcare in the ICU among the rest
of the population is less than 0.1%, these facilities are ade-
quate for these patients [Hong Kong press release, 2022]. (5)
Designated governmental buildings and facilities in Hong
Kong can be used for hosting isolated groups. According to
the World Bank (https://data.worldbank.org/indicator/SH.
MED.BEDS.ZS), Hong Kong hospitals have approximately
4.9 beds per 1000 people. Thus, Hong Kong is estimated to
have a total of 36,200 beds. Not all these beds can be used
to host COVID-19 patients, but these facilities will be good
resources for successfully practicing the hybrid approach.

It is essential to realize that the lockdown measure aims to
protect as many people at high risk as possible, but it is not
necessary to isolate everyone among the high-risk groups.
Whether a person should be isolated depends on several key
factors:

1. How to define a person in the high-risk population
depends on factors such as age and health conditions.

2. Whether a person must be isolated, i.e., does the person’s
current living conditions support isolation?

3. Whether the person is willing to be isolated.
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Alternatively, a country such as Israel, with relatively
small population sizes and high-quality medical facilities
[Skorecki et al. 2017], may be able to test such an approach.
In countries with large populations, testing such an approach
can be conducted in regions or cities. With support from
the central government and society, such a test can be done
relatively quickly in a region or country. Where the popula-
tion density is low, funding and other support are essential
for the self-isolated people to live during the entire period
of reopening for the rest of the population.

Dynamically utilizing such a combination of lockdown
and open strategy or similar methodologies may be a solu-
tion or realistic way to combat the highly transmissible vari-
ants of COVID-19 or similar infectious diseases. However,
there are limitations in the utilization of such an approach.
The first one is the complexity of the pandemic of COVID-
19. For example, a mutation with much more severe cause
may occur during a pandemic. The new mutation may lead
to a much more powerful infection and the capability to
infect young people. Thus, monitoring the virus variation
and pandemic patterns is essential for the success of such a
hybrid approach. Secondly, there is a great range of medi-
cal resources, social and economic systems, and capabilities
among different countries and regions. This approach may
not be suitable for every place. Furthermore, isolation of a
population at high risk may also bring social and economic
issues; family members may not be willing to follow such
an approach. Therefore, careful consideration and adjust-
ment should be made with individual countries or regions
to improve their capacity to fight a highly infectious disease
such as COVID-19.

Different mathematical models have been published to
stimulate the results from a variety of fighting strategies
for the COVID-19 pandemic, such as school lockdown
with different open hours (Lazebnik et al. 2021), effec-
tiveness of global COVID-19 vaccination (He et al. 2022),
and transmission dynamics (Althouse et al. 2020). These
models may be utilized for the prediction of mortalities and
scale of pandemics among non-locked populations (Wang
et al. 2020).
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