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Abstract

On January 23, 2020, the Chinese government announced the city lockdown of Wuhan. Since then, there have been controversial
debates among experts about the efficacy of mass quarantine, the oldest and probably one of the most effective methods for
controlling infectious disease outbreaks. The impact of health policymaking section of health system governance becomes visible
to all stakeholders and the public in such emergency contexts. The success and failure of such policies should be evaluated in order
to find the proper course of action for the local and international communities. In this review, we aim to investigate the efficacy
of mass quarantine in China during the coronavirus disease 2019 (COVID-19) pandemic. We found good quality evidence for the
effectiveness of mass quarantine during the current stage of COVID-19 pandemic, and these strategies seem to have been highly
effective in controlling the spread of the disease.
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Introduction

Quarantine has been a widely implicated method for many
decades as one of the oldest and most effective methods for
controlling communicable disease outbreaks. Quarantine
is defined as the restriction of persons who have been
exposed to a contagious disease, and Isolation is defined as
the separation of ill individuals. However, these two words
are being used interchangeably nowadays.!

A novel coronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS-Cov2)? emerged as the
cause of viral pneumonia in Wuhan, China, in December
2019. The World Health Organization (WHO) called
it coronavirus disease 2019 or “COVID-19” and
subsequently declared it a pandemic state on March 11,
2020.% As of March 27, 2020, more than 500 000 cases of
COVID-19, including 23000 deaths, have been reported
from more than 180 countries and territories globally.
China was the first government to impose quarantines
and travel bans in Wuhan on January 23, 2020 and
then throughout the country. They noticed that the
disease would hardly be controlled without such strict
restrictions.* The efficacy of health policies has always
been of importance, especially during contagious disease
outbreaks, and it deserves investigation.

Why Is This Review Needed?
Quarantine is one of the most feared and misunderstood

methods of controlling infectious disease epidemics,
which may have significant psychological, emotional, and
financial implications on quarantined families and patients.
The psychological effects may include conditions such as
acute stress disorder, post-traumatic stress disorder, major
depression disorder, insomnia, irritability, and feeling
of anger that have been discussed before.’ Considering
the spread of COVID-19 throughout the majority of
countries, health policymakers need compelling evidence
of the previously implemented policies on this similar
occasion. In the present study, we aim to investigate the
efficacy of the mass quarantine policy applied in China
during the COVID-19 outbreak.

Efficacy of Mass Quarantine

In order to evaluate the effectiveness of quarantine, some
studies used Susceptible-Exposed-Infectious-Recovered
(SEIR) model, which represents how fast people move
from being susceptible to exposed, from exposed to
infected, and from infected to recovered state. Using this
model, Jia et al showed that the strict quarantine strategies
in China such as home quarantine, traffic restrictions and
travel bans, extension of the Chinese New Year vacations
and delay in returning to work significantly decreased
the transmission of infection in the community and
were highly successful in controlling the initial stages of
epidemic spreading.® Another study performed by Li et al
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using the same model” revealed that quarantine strategies
are probably more practical than traffic blockage control
to reduce the spread of COVID-19; with more rigorous
quarantine to the optimal rate of 100%, it is predicted
that the number of cases will decline by 89.7% A study
by Li et al similarly showed that the epidemic size could
probably decline to 87% by 100% quarantine effectiveness
in the Hubei province, China.? Although the optimal rate
of quarantine application is not readily feasible, these
analyses illustrate the probable efficiency of the recent
mass quarantine.

In the study mentioned above, it was also confirmed that
in the Hubei province, with one week delay in quarantine
implementation, the number of cases would increase by
~10%. On the contrary, it was estimated that with the
earlier implementation of the quarantine by one and two
weeks, the rate might decrease by ~25% and ~57.3%,
respectively. Using the modified-SEIR model, Yang et
al” showed that policies such as mass quarantine, strict
travel limitation and large-scale monitoring of suspected
cases were victorious in reducing the epidemic size and
a delay in implementation of such policies by five days
would have increased the epidemic size by three-folds in
mainland China. Another study by Qiu and Xiao'® using
the SEIO(MH) model showed that Wuhan lockdown
decreased the RO from 2.65 to 1.98. It was predicted that
by implementing city lockdown seven days earlier, the total
number of infected people would have dropped by 72%.
Delaying 1-6 days would expand the epidemic size by
even 5-times, while with 7 days of postponing lockdown
implementation, the epidemic would be out of control.

Moreover, several studies used metapopulation models.
Wu et al'' estimated that a 50% reduction in inter-city
mobility would have a negligible effect. Also, with 25%
transmissibility reduction and 50% reduction in inter-
city transmission, the peak of confirmed cases will dip
by 50% in Wuhan city. Another study'? showed that the
travel restriction on Wuhan has only delayed the epidemic
progression in mainland China by 35 days without any
noticeable effect on the epidemic size reduction but has
had a more significant impact on the international scale,
where case importations until mid-February were reduced
by ~80%.

A study by Ai et al'? used population outflow index and
illustrated that the policy of city closure was successful by
itself and earlier implementation would have been more
productive. In the mentioned study, 687 and 1420 cases
would have been diminished by implementing city closure
one and two days in advance, respectively, and there would
have been 722 and 1462 more cases if city closure had
been postponed one and two days respectively. Chen et
al'¥ showed that data from population migration and the
number of confirmed cases showed that after lockdown
of Wuhan and 19 cities of Hubei province, the outbreak
burst was prevented and the number of cases increased

only steadily, while it had been growing exponentially
before those strategies.

On the opposite side, in a study by Read" at the early
stage of epidemic in China, it was estimated that with an
ideal 99% travel restriction, the size of the outbreak outside
of Wuhan might only have been reduced by 24.9%. Thus,
the effectiveness of travel restrictions is slight or unproven.

Another study by Zhang et al'® using the susceptible-
exposed-infected-quarantined-recovered (SEIQR) model,
found that social distancing (actions which increase
physical distance between individuals such as canceling
public activities, and postponing festivals and school
reopening) could significantly mitigate the epidemic
size in mainland China and epicenter lockdown would
partially neutralize this favorable effect. Therefore, social
distancing strategy without epicenter lockdown would be
more feasible and cost-effective.

In the reviewed studies, mitigation methods other than
quarantine have been suggested. A study conducted by
Maier and Brockmann'” provided pieces of evidence that
for breaking the transmission chain, mitigation strategies
have to focus on the susceptible population and induce
behavioral changes in them. Hellewell et al'® tried to
investigate the effectiveness of case isolation and contact
tracing using several scenarios with different initial cases
and RO. They found that highly effective contact tracing
and case isolation are sufficient to control the outbreak
of COVID-19 within three months. But the amount of
contacts needed to be isolated and traced differed between
scenarios. For instance, a 90% probability of achieving
control of an outbreak requires tracing and isolation of
80% of contacts for scenarios with a reproduction number

of 2.5.

Discussion and Conclusion

Based on the above, the majority of studies confirmed
the positive effect of implementing mass quarantine and
movement limitations in China during the COVID-19
epidemic. However, two studies showed that travel
restriction and city lockdown were not highly efficient.
Meanwhile, two studies also suggested effective methods
other than quarantine without mentioning the success or
failure of quarantine.

Compared to other emerging infectious diseases, for
instance, severe acute respiratory syndrome (SARS) in
2003, Canada, Chinaand Taiwan were the countries hardest
hit by SARS. About 30000 persons were quarantined in
Toronto, Canada where the number of probable cases were
250, in contrast to Beijing, China which had a similar
number of quarantined persons but with 2500 probable
cases.'” Richard Schabas noted that mass quarantine during
the SARS outbreak in Toronto was unnecessary on a large
scale, ineffective in finding suspected cases and played little
role in controlling the outbreak.”” One study investigated
the efficiency of quarantine during the SARS epidemic in
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Beijing, China in 2003.%' The results showed that mass
quarantine was not needed and if the authorities focused
on persons who had contact with an active SARS patient,
quarantine could have been reduced by two thirds without
compromised efficacy. In Taiwan, 131000 persons were
quarantined during the SARS outbreak but only 12 were
reported as possible SARS cases, and only two confirmed
cases were found among those quarantined. It is believed
that excessive use of quarantine has led to public fear and
has thus proven counterproductive.”

The findings of the present review show good quality
evidence for effectiveness of mass quarantine during
the current stage of COVID-19 pandemic, unlike the
experience of mass quarantine, as a wide community
containment strategy during the SARS outbreak in 2003
which was reported to be ineffective. However, further
investigations are required in the future. The present study
aimed to review the effectiveness of mass quarantine during
the COVID-19 epidemic in China. Implementation
of these strategies in other countries during the current
pandemic needs to consider other principles such as ethics
and socioeconomic factors.
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