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A new coronavirus disease (COVID-19) with infection by a novel coronavi-
rus named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has spread globally since December 2019. By 22th September 2020, more
than 200 countries worldwide have reported about 30 million confirmed
cases and more than 950,000 deaths." China has reported a total of
85,307 (including 2,758 imported) cases and 4,634 deaths.”

To control the dispersal of COVID-19, the Chinese government initiated an
unprecedented lockdown in Hubei province and raised a national public
health response to the highest state of emergency: level 1 of 4 levels of
severity in the Chinese Emergency System on 23 January 2020. People
were encouraged to stay at home as much as possible, and all public events
and gatherings were canceled or delayed, which significantly reduced social
contacts in public spaces (e.g., public transportation, supermarkets, offices,
etc.) but increased person-to-person contacts in households.® At the same
time, the usage rate of face masks was high in public spaces (consistently
>90% during the time of lockdown®). The duration for detection and diag-
nosis of infected individuals was shortened, and consequently diagnosed in-
dividuals and those who were in close contact with them could be isolated
in a timely manner.® With strict social distancing and non-pharmaceutical in-
terventions, China has contained the spread of COVID-19 and reopened its
economy since early April. The successful experiences in China will provide

important evidence and scientific insights for other countries that are amid
the pandemic.

Based on a dynamic compartmental model, this study aims to quantify the
impact of social distancing on the transmission of COVID-19 in China in the
presence of high coverage of face mask use.

We collected data on the number of cumulative confirmed cases (except
imported cases) and deaths from 15 January 2020 to 30 August 2020
from the National Health Commission” and Health Commission of Hubei
Province.® We used a published compartmental model” to describe the
transmission of COVID-19 in Hubei Province and all other affected prov-
inces except Hubei (Outside Hubei) separately. The model took into consid-
eration of both transmissions in public spaces and households. The face
mask usage rate was chosen as 97.6%" with 85% effectiveness® during
and after the national response against COVID-19. We assumed that social
distancing measures can reduce the average number of daily contacts by
80% in public spaces® but increase the contacts by two times in house-
holds® during the lockdown and level 1 response. Details of the model
structure, parameters, and calibration are shown in the Supplementary
Information.

Under the status quo with social distancing, the estimated numbers of
confirmed cases and deaths were 68,471 (95% confidence interval [Cl],
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57,316-79,625) and 4,142 (95% Cl, 3,451-4,832) in Hubei Province (Figures
1A and 1C), respectively, and the disease can be controlled within 3 months,
which are closely consistent with the observations. If the social distancing
had never been in place, the COVID-19 epidemic would result in 1,626,028
(95% Cl, 764,622-2,487,434) infections and 92254 (95% Cl, 44,335—
140,173) deaths. This suggests that social distancing would prevent
95.16% (95% Cl, 93.23%-97.08%) of infections and 95.27% (95% Cl,
93.40%-97.15%) of deaths in Hubei Province, respectively. Moreover, it will
take more than 1 year to control the disease in this scenario.

Similarly, the estimated numbers of confirmed cases and deaths
were 14,356 (95% Cl, 13,007-15,704) and 124 (95% CI, 103-146)
outside Hubei (Figures 1B and 1D) in the presence of social distancing,
and these two numbers became 71,732 (95% Cl, 50,929-92,535) and
621 (95% Cl, 418—824) in the absence of social distancing. This indi-
cates that social distancing would prevent 80.29% (95% Cl, 76.01%—
84.57%) of infections and 79.66% (95% Cl, 75.28%—84.04%) of deaths
outside Hubei, respectively.

We estimated that the social distancing measures might have reduced
more than 95% of the epidemic in Hubei province and 80% of epidemic
outside Hubei, compared with the absence of social distancing. This is
consistent with previous evaluations based on various modeling approaches
without considering face mask use.'® The difference in the effects of social
distancing within and outside Hubei province may be due to multiple reasons,
including the number of active cases, prevalence of infection in the popula-
tion, and availability of medical resources.

In the absence of social distancing, the disease can still be controlled with
a high rate of face mask use. However, it will lead to more than a 20-fold in-
crease in infections and deaths and take much longer. This indicates that
even an extremely high rate face mask use cannot replace social distancing.
In the post-epidemic era, social distancing should be still maintained to
reduce the risk of a second outbreak.

This study has several limitations. First, we did not model the variability
due to changes in reporting criteria. This may introduce some bias to the
projected estimates in the earlier time frames and cannot capture the
sharp increase when the actual clinical diagnosis data and corrected
death data (Figures TA and 1C) were added. Second, our model cannot
capture the second outbreak due to seafood market transmissions (Fig-
ure 1B), such as in Beijing city and Dalian city. Third, we did not consider
the possible transmission from imported cases because the border con-
trol measures are so strict that the probability of this occurrence is
extremely small. Fourth, the effect of asymptomatic infection is not
involved, which may underestimate the infections in the absence of social
distancing and thus the effectiveness of social distancing. We also did
not consider that recovered individuals can be infected again due to
the limited evidence on this. Despite these limitations, this study fills an
important research gap by quantifying the impact of social distancing
on the transmission of COVID-19 in China.

We conclude that social distancing measures, imposed and orchestrated
by the central government as a national response against the epidemic, have

greatly reduced the number of infections and deaths both in and outside
Hubei in China.
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