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On 31
st
 December 2019, a pneumonia case of unknown etiology from Wuhan City, Hubei 

Province, China was reported to the World Health Organization (WHO), which was later 

confirmed as a novel coronavirus and named ‘2019-nCoV’ [1]. As of 30th January, 9692 

confirmed cases and 213 deaths have been reported in China, and approximately 60% of 

(5806) confirmed cases and >90% (204) deaths were from Hubei province [2]. Preliminary 

studies have suggested that 2019-nCoV is much more infectious  but less deadly [3,4] than 

the Severe Acute Respiratory Syndrome (SARS) and the Middle East Respiratory Syndrome 

(MERS). 2019-nCoV is capable of human-to-human transmission even during its 

asymptomatic incubation period (3-7 days [5]). On 23
rd

 January, the Chinese government has 

initiated an unprecedented public health measure to confine the epidemic by locking down 13 

cities in Hubei province, preventing movement of its population by terminating most forms of 

transportation [6,7]. We provide a brief analysis of the population impact of the lockdown on 

the 2019-nCoV epidemic by investigating various scenarios of ‘delayed’ or ‘no lockdown’ 

based on a mathematical model (Appendix).  

 

Overall, the lockdown may partially halt the spread of the epidemic in Hubei province. In the 

status quo, as the lockdown remains effective when this article is written, we assume the 

lockdown will last for two weeks. This is consistent with the official recommendation of 14 

days quarantine for people from the epidemic area [5]. As the lockdown has effectively shut 

down most forms of transportation, both public and private, we assume the number of person-

to-person contacts per day among its residents has reduced from ten [8] to four, which is 

about the size of a family in China. The percentage of facial mask usage in public space has 

also drastically increased to almost 100% in Hubei province during the lockdown (personal 

communication). However, the increase may be due to people’s perception of the severity of 

the epidemic, rather than the lockdown itself. After the lockdown period of 14 days, we 

assumed the person-to-person contact rate will return to normal but mask usage will retain. 

With these assumptions, we forecast that the number of confirmed 2019-nCoV cases will 

reach its peak of 2,116 (1,783-2,448) individuals at 8 (6-10) days after the lockdown 

initiation (Figure 1c). The trend will then gradually decline and the cumulative number of 

infections and death cases in Hubei province will reach 27,670 (16,102-39,238) and 3,195 

(1,889-4,502) at the end of the epidemic (Figure 1a), corresponding to a fatality rate of 11.56% 

(11.44-11.68%). On contrast, if the lockdown has been delayed for seven days, we may 

observe a larger number of confirmed cases at peak (4,409 [3,561-5,257]), the total infections 

(45,524 [25,989-65,059]) and deaths (5,255 [3,047-7,463]). Further, if the delay has been 14 



days, the epidemic will peak at 5,028 (3,996-6,061) confirmed cases and the total infections 

and deaths will reach 48,702 (28273-69131) and 5,623 (3315-7931), respectively. In the case 

where no lockdown was in place, the epidemic will peak at 5,099 (4,005-6,192) confirmed 

cases and the total infections and death cases will reach 91,969 (47,982-135,960) and 10,613 

(5,631-15,596), respectively. This suggests that the current lockdown strategy may eventually 

prevent 64,299 (31,880-96,719) 2019-nCoV infections and 7,418 (3,742-11,094) deaths, that 

is, about two-third of both infections and deaths, compared with no lockdown.   

 

Notably, we estimated a higher basic reproduction number (R0=6.49 [6.31-6.66]) of 2019-

nCov, an indication of the initial transmissibility of the virus, than SARS (3-4.91 [9,10]) and 

MERS (2.0-6.7 [11]). The lockdown was able to reduce the effective reproduction number (R) 

to below one within only four days of its implementation (Appendix), far shorter than the 

duration (10 days) required in the scenario of ‘no lockdown’ where mask usage is the only 

preventive mean in our model. We observed a small re-bounce in R (Appendix) and the 

number of latent individuals when the 14-day lockdown is lifted (Figure 1b). However, the 

reversion was not sufficient to initiate another epidemic.     

 

We present a timely evaluation of the impact of ‘lockdown’ on the 2019-nCov epidemic in 

Hubei province, China. The implementation appears to be effective in reducing about two-

third of new infections and deaths, and its effect also appears to be sustainable even after its 

removal. Delaying its implementation reduces its effectiveness. However, the direct 

economic cost of such a lockdown remains to be seen and whether the model is replicable in 

other Chinese regions remains a matter of further investigation. The lift of the lockdown will 

also likely lead to another ‘travel rush’ for people to return to the province, further 

investigation on the risk of a second epidemic due to imported cases from other provinces is 

also warranted.  

 

 



 

 

Figure 1. (a) Calibration of reported confirmed 2019-nCoV cases and deaths in Hubei 

province, China; (b) number of individuals in incubation period and (c) confirmed individuals 

over time for four scenarios: status quo (lockdown during 23
rd

 January to 5
th

 February, 2020), 

7-days delay, 14-days delay, and ‘no lockdown’.  
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