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Key Points 

➢ The novel coronavirus was first discovered in December 2019 in the Wuhan province of China. 

➢ Median incubation period of coronavirus is 5.1 days. 

➢ Symptoms of disease are fever, cough, sputum, and gastrointestinal problems. 

➢ Gamma distribution, Weibull distribution and Erlang distribution are the 3 methods used for statistical 

analysis and collection of data. 

 

Abstract: 

Introduction: The novel coronavirus (COVID 19) is a type 

of SARS (SEVERE ACUTE RESPIRATORY SYNDROME 

CORONAVIRUS 2) and was identified in December 2019, in 

the Wuhan province of China. 

Objective: The objective of this article was to determine the 

incubation period of novel coronavirus. 

Material and Methods: The analysis of the data was 

carried out between 4 January and 24 February 2020.The 

data was collected by the news and press reports from 

outside the province of Hubei in China. The data was 

evaluated on the basis of time of exposure, symptom onset, 

fever onset, and hospitalization. 

Results: As a consequence of the conducted study 181 

confirmed cases of Covid 19 were studied in whom 

exposure and symptom onset were known. The median 

incubation period was 5.1 days and 97.5% of those who 

develop symptoms developed the disease within 11.5 days 

of the exposure. 

Limitations of the study: The limitation of this article is that 

the cases of utmost severity could not be detected from the 

press and media; and of those the quarantine and 

monitoring time may differ. The article will help health care 

officials and government officials in determining quarantine 

time.  

Introduction: First strain of coronavirus was identified in 

2003 and then later on in 2012.1 Than in December 2019, a 

cluster of severe pneumonia cases were reported in Wuhan 

city, Hubei province of China.  Initially it was found that it 

was transmitted from wet animal market in Wuhan where 

animals were sold and efforts were made to determine the 

intermediate carrier which had been considered as 

mammals and birds till now.2 Later on, it was discovered 

that it could be transmitted from human to human as the 

cases were confirmed in those families who did not go to 

wet markets in Wuhan.2,3 This virus is compared with the 

influenza pandemic virus and Middle East Respiratory 

Syndrome Corona Virus (MERS-CoV).4 The patients with 

infection can be asymptomatic and can be symptomatic 

considering the severity of the case. World Health 

Organization declared it as a medical emergency on 30 

January 2020 and 80,000 cases were reported worldwide till 

28 February 2020. The disease outbreak is new for the 

world health scholars so there is no such data of previous 

research found on the incubation and thus is not cited in the 

article. The early analysis shows the 88 confirmed cases of 

Covid-19 in China indicated that the mean incubation period 

is 6.4 days with a range of 2.2 to 11.4 days. Outside Wuhan 

another analysis shows that the mean incubation period is 

5.0 days with a range of 2 to 14 days. The estimation of the 

incubation period will help the officials in determining the 

quarantine period. 

Material and Methods: 

Data collection: The data was collected from the News 

reports, press releases and public health reports (which 

were all official reports of the World Health Organization and 

of the country’s official press release that is China) outside 

Hubei province but within China. The data was collected in 

both English and Chinese and was interpreted accordingly. 

Discrepancies were resolved by discussions. For each and 

every case which was studied, the time of exposure to the 

carrier of virus was reported. For those cases there was a 

doubt the approximate time of exposure to infection was 



 

        

considered. Even for many cases the approximate time of 

travel to and from Wuhan was considered. For those who 

had no travel history from Wuhan the upper and lower 

bound intervals were considered by determining an 

approximate time of exposure to infectious person. Even to 

test the time period of transmission from one person to 

other, some of the people were allowed to travel as groups 

for determining the possible time of transmission. If there 

was no possibility of considering the time of exposure to any 

carrier of virus or to the infected person, the time is 

calculated as from the onset of the symptoms. The 

symptoms which were noted were fever, cough, sputum and 

gastrointestinal problems (as they were seen in a number of 

people).5 If the possible time of onset of symptoms was not 

known the time of detection of the case was noted. Data on 

the base of gender, age, country of residence and possible 

exposure route was also noted. 

Statistical analysis: For the purpose of the data analysis 

Accelerated Time Failure model (a method which is used to 

determine the analysis of time to event data) was used. The 

initial analysis showed the use of log normal method as 

previous literature showed that the acute respiratory 

diseases used the same method. Then the collected data of 

the patients was distributed to these above-mentioned 

methods. Then the other 3 methods which were frequently 

used in previous literature for estimation of the incubation 

period were used. Gamma distribution, Weibull distribution, 

Erlang distribution. All these methods were used to 

statistically analyze the collected data as the data have 

much probability values. Then from these methods the 

quantiles as 2.5th,25th,75th, and 97.5th percentiles were 

recorded with the Bootstrapped Confidence Intervals (CIs). 

Using this data and the method which is used by the Reich 

N.G6, during the estimation of incubation of the Ebola virus 

and MERS-CoV, different set of groups were monitored. 

High risk, middle risk and low risk groups were actively 

monitored between 1 to 28 days.  From the log normal 

method, the probability of the symptomatic cases after the 

active monitoring was determined. This case shows that the 

people under active monitoring became symptomatic and 

the exposure to infection is probably immediate before the 

start of the active monitoring. 

Results: Total of 181 cases were studied which were 

confirmed cases of the Covid 19. All of the cases were 

within or outside mainland China. All of the people had 

travel history to or from Wuhan, or may have interacted with 

the people having infection. Among the collected data 38% 

were female, 60% were male and 2% were of unknown sex. 

The average age of the sample is 44.5 years. 

By applying the log normal probability to the data, it was 

seen that median incubation period of the Covid 19 was 5.1 

days (with the confidence interval in between 4.5 to 5.8 

days). Less than 2.5%of the people with Covid 19 infection 

develop symptoms within 2.2 days of the exposure to virus 

(with confidence interval between 1.8 to 2.9 days). For 

97.5% of the infected people, the symptoms began to 

develop within 11.5 days (with the confidence interval 

between 8.2 to 15.6 days) and the estimated median 

incubation period was 5.5 days. 

Among the symptoms of the Covid-19 is sore throat and 

cough, which is also seen in many other infections. 

Therefore, to avoid misinterpretation of data. The time from 

the possible time of exposure to the infection and the fever 

onset was estimated. The median incubation was 5.7 days 

(with the confidence interval 4.9 to 6.8 days) with the fever 

onset.2.5 % of people developed fever within 2.2 days while 

97.5% of people developed it within 12.5 days of exposure 

to infection. 

The median incubation period for the cases outside 

mainland China was 5.5 days. 

The results of the other methods used such as Gamma, 

Weibull and Erlang distribution were also similar to those of 

the log normal method.  

All these results were subject to the symptomatic cases but 

not to the asymptomatic cases. 

Discussion: It was estimated that the incubation period of 

the Covid-19 was 5.1 days. Almost everyone who got 

infected with the SARS CoV 2 virus developed symptoms as 

far as within 12 days. An unusual case was also seen in 

which the incubation period was 19 days.8 The results 

supported the decisions of The Centre for Disease Control 

which issued the orders to the patients who got themselves 

infected or felt sick with the Covid-19 symptoms should get 

themselves isolated for 14 days to control and prevent the 

transmission of the virus.9   these results may differ with the 

cases of the high severity. For instance, a health care 

official who is dealing with the Covid-19 patients may extend 

the active monitoring period. 

These results may have limitations as this article has 

considered the initial case reports, news and press media 

and publicly reported cases which may have overlooked the 

high risk and most severe cases which might have different 

incubation periods and quarantine time limit.  

The virus binds to the receptors on the host cells and then 

fuses with the cell membrane, and this particular virus has 

the capability of the binding with the cell of the lung 



 

        

epithelium.10  The phylogenetic analysis of this virus 

according to Xingang Li the virus did not have any sort of 

evidence of outbreak from pangolins as indicated in few 

reports.11 Some other investigations showed that the virus is 

similar to that found in bats in 2018 in Eastern China and it 

has similar receptor binders which are present in already 

present coronavirus that is SARS.12  

Initially the authors found that the approximate time from 

first symptom to death is 14 days. The median time from 

first symptom to death in people aged between 60 to 70 

years of age is shorter i.e 11.5 days which was supported 

by the results of this study i.e incubation period is less in 

people who are aged or immunocompromised.13 

This article provides the information of the median 

incubation time period as 5 days. If we assume that infection 

starts at the onset of the monitoring period so it is 

considered that the 101 out of every 10000 people will 

develop symptoms after 14 days. All of the results depend 

on the expected time of the infection in the population and 

may be some cases of different levels of severity are 

missed. 

The results will help the public health officials in developing 

the policies regarding the control of the Covid 19 spread. 
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