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Abstract  

Background: Since the outbreak of 2019-nCoV in December, Chinese government has 

implemented various measures including travel bans, centralized treatments, and home 

quarantines to slowing the transmission across the country. In this study, we aimed to 

estimate the incidence of 2019-nCoV infection among people under home quarantine in 

Shenzhen, China. Methods: We used a stratified multistage random sampling method to 

recruit participants and collected demographic information and laboratory results of people 

under home quarantine. We conducted descriptive analysis to estimate the basic 

characteristics and to calculate the incidence in out study population. Results: A total of 2004 

people under home quarantine participated in this study, of which 1637 participants finished 

the questionnaire with a response rate of 81.7%. Mean age of the participants was 33.7 years, 

ranging from 0.3 to 80.2 years. Of people who provided clear travel history, 129 people have 

traveled to Wuhan city and 1,046 people have traveled to other cities in Hubei province 

within 14 days before the home quarantine. Few (less than 1%) participants reported contact 

history with confirmed or suspected cases during their trip and most of these arrived at 

Shenzhen between Jan 24, 2020 to Jan 27, 2020. The incidence of COVID-19 in the sample 

was 1.5‰ (95% CI: 0.31‰-4.37‰). Conclusion: Home quarantine has been effective in 

preventing the early transmission of COVID-19, but that more needs to be done to improve 

early detection of COVID-19 infection.      
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Introduction  

Since December 2019, a cluster of pneumonia cases infected with novel coronavirus have 

been reported in Wuhan, China. Through genome-wide sequencing and culture identification 

of patients’ sample, a new type of betacoronavirus has been identified. It was named 2019 

novel coronavirus (2019-nCoV), and became the seventh member of the Coronavirus family 

that can infect humans1. 

Because the outbreak of this new coronavirus pneumonia coincided with the Chinese Lunar 

New Year, the cross-provincial transfers of people in China have provided excellent 

opportunities for the virus to spread throughout the country. Current evidence shows that the 

new coronavirus has a high infectivity, with the basic reproduction number R0 = 2.2 (95% CI: 

1.4 to 3.9)2. In order to prevent the transmission of 2019-nCoV, the Chinese National Health 

Commission3 has implemented different measures, including centralized treatment for 

confirmed cases, home-isolated or centralized medical observation for close contacts, 

suspected cases, mild cases, and asymptomatic cases.  

As a city with a large number of immigrants, millions of migrant workers are returning to 

Shenzhen after the Chinese Lunar New Year, which bringing great challenges to the 

prevention and control of the novel pneumonia. People with travel history in Hubei province 

or close contacts with confirmed cases were investigated and isolated at home or at 

designated hotels as required in Shenzhen. However, the basic characteristics, contact history, 

self-protect measures, and overall infection rate of people who receiving medical observation 

at home is not yet well understood.   
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In this study, we estimated the demographic characteristics, travel history, contact history, 

self- protection measures, infection situation and other key information of people who were 

quarantine at home, to provide information for prevention and control of coronavirus disease 

2019 (COVID-19). 

 

Methods  

Study design and sampling  

People who were identified as close contacts with confirmed cases or had travel history in 

epidemic provinces were at higher risk of infection, both of them need to be self-isolated for 

14 days. According to the Shenzhen’s guideline for COVID-19 prevention and control, 

people who had travel history in epidemic provinces are required to be isolated at home and 

receive medical observations including regular temperature measurement and syndromic 

surveillance. We regarded this group of people as our target population and used the formula 

� = ���/��∙
 �
�
(1 − ) to calculate sample size. We set infection rate of 19-nCoV as 5%, the 

relative error δ as 10%, and α as 0.05, the sample size was calculated to be 1825 people. 

Considering the sample attrition, we planned to recruit 2000 people in our study.   

We applied a stratified, multistage random sampling process to recruit participants in this 

study. First, we randomly selected 2 streets from 10 districts in Shenzhen. Then we randomly 

sampled 2 communities from the selected streets; if the total number of people who receiving 

medical observation at home in selected community was less than 50, we merged the 

community with its neighboring community to ensure that the total number of target people in 

the sampling unit at this stage was more than 50 people. Finally, we used simple random 
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sampling method to choose 50 target people each from the selected community (or merged 

communities).  

 

Data collection 

We collected data from Feb 5, 2020 to Feb 10, 2020. Self-reported questionnaires and 

nasopharyngeal swab specimens were used to collect information of people under home 

quarantine. Considering that our participants might have been infected, we developed online 

questionnaire and asked respondents to fill the questionnaire by themselves. We collected 

nasopharyngeal swab specimens and employed the 2019-nCoV Real-Time PCR kit to detect 

virus. All the laboratory tests were conducted by the Beijing Genomics institution (BGI), 

Shenzhen. 

 

Statistical analysis 

Proportions and frequencies were used to report the results of categorical variables, mean and 

range were used to express continuous variable. Statistical analyses were conducted using the 

Stata software, version15.1. 

 

Results 

Characteristics of the sample  

A total of 2004 people were involved in our study, of which 1637 participants finished the 

questionnaire with a response rate of 81.7%. Table 1 shows the demographic characteristics 
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of the study sample. The prevalence of underlying diseases in this sample was 9.47%, and the 

mean age was 33.7 (range 0.3 to 80.2 years old). 

Table 1. Demographic properties of the sample 

  Frequency Proportion (%) 

Sex   

Male 880 53.76 

Female 757 46.24 

Age   

0-9 202 12.34 

10-19 139 8.49 

20-29 190 11.61 

30-39 519 31.70 

40-49 374 22.85 

50-59 140 8.55 

60-69 64 3.91 

70-79 8 0.49 

≥80 1 0.06 

Districts   

Dapeng 90 5.50 

Guangming  149 9.10 

Nanshan 201 12.28 

Pingshan 206 12.58 

Baoan 230 14.05 

Yantian 174 10.63 

Futian 159 9.71 

Luohu 149 9.10 

Longhua 120 7.33 

Longgang 159 9.71 

Underlying disease  

None 1,482 90.53 

1 136 8.31 

>1  19 1.16 

 

Travel history and contact history of the sample  

Table 2 shows the travel history of the sample in this study. A total of 1,213 subjects (74.10%) 

traveled to epidemic areas within 14 days before the home quarantine. From them 129 people 
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have traveled to Wuhan city, 1,046 people have traveled to other cities in Hubei province, and 

40 participants have been to other provinces such as Sichuan and Beijing. Most of the 

subjects drove private car for traveling and 15.20% of the sample used public transportations. 

Excluding people who were long-term resident in the epidemic areas, the average length of 

their stay was 4.2 days. Most of the participants arrived at Shenzhen between Jan 24, 2020 to 

Jan 27, 2020 (Figure 1). Less than 1% of the participants reported any contact history with 

confirmed or suspected cases. 

Table 2. Travel history and contact history of the sample 

  Frequency  Proportion (%) 

Travel history   

Did not travel to epidemic areas within 14 days before the medical 

observation 424 25.93 

Traveled to epidemic areas within 14 days before the medical 

observation 1,211 74.07 

Wuhan city 128 10.55 

Other cities in Hubei province 1,045 86.15 

Other provinces 40 3.30 

Vehicles   

Airplane 59 4.89 

Train 186 15.41 

Bus 4 0.33 

Private car 947 78.46 

Others 11 0.91 

Length of stay (day)   

1-3 795 48.62 

4-6 407 24.89 

7-9 195 11.93 

10-30 166 10.15 

Long-term residence 72 4.40 

Contact history   

Contact with people who had fever or respiratory symptom in 

Hubei 13 0.80 

Contact with confirmed, mild, or asymptomatic cases 14 0.86 

Suspected or confirmed cases in your family, or work place? 12 0.73 

 Note: * means study, work, and live in the epidemic areas before coming to Shenzhen 
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Figure 1. Distribution of date of arrival at Shenzhen 

 

Self-protection behaviors of the participants 

In our study sample, more than 85% have taken various self-protection measures, such as 

wearing masks, washing hands, and reducing outdoor events, recommended by the specialist. 

However, there were still 96 subjects (5.88%) who seldomly wearing masks.  

Table 3. Self-protection behaviors of the participants 

Self-protect behaviors 
Frequency (proportion %) 

Never Occasionally Often Every time 

Wearing masks when going outside  48 (2.94) 48 (2.94) 87 (5.32) 1452 (88.81) 

Washing hand 41 (2.51) 17 (1.04) 158 (9.66) 1419 (86.79) 

Reducing outdoor events 63 (3.85) 18 (1.10) 144 (8.81) 1410 (86.24) 

Cancelling parties or gatherings 84 (5.14) 8 (0.49) 101 (6.18) 1442 (88.20) 

Covering mouth and nose with a tissue or 

towel when coughing / sneezing 
39 (2.39) 31 (1.90) 165 (10.09) 1400 (85.63) 
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Incidence of nCoV-19 infections 

We conducted nucleic acid testing for a total of 2004 people and three of these in our study 

tested positive for 2019nCoV. After recheck by Shenzhen Centers for Disease Control and 

Prevention, these persons were confirmed as COVID-19 cases. The incidence of COVID-19 

in the sample was 1.5‰ (95% CI: 0.31‰-4.37‰). None of the three patients had obvious 

symptoms during the time of home quarantine (table 4). Also, they did not report any history 

of contacts with confirmed cases during their stay in Wuhan / Hubei.  

Table 4. Characteristics of confirmed cases in the sample 

Number Sex Age 
Travel 

history 

Time lag from the day 

of return to Shenzhen to 

the day of onset 

Time lag from the day of 

return to Shenzhen to the 

day of sampling 

Symptoms 

1 Men 36 

Stayed in 

Wuhan for 4 

days 

8 16 

Body temperature reached 

37.4°C only once, after which the 

body temperature test was normal 

2 Men 51 

Stayed in 

Hubei for 9 

days 

- 9 Occasional dry cough 

3 Women 13 

Stayed in 

Hubei for 9 

days 

- 9 None 

 

Discussion 

This is the first population-based study to estimate the characteristics and the incidence of 

2019-nCoV infection among people who were quarantined at home, using data collected from 

a stratified multistage random sample. It presents results from a comprehensive descriptive 

analysis of the travel history and laboratory results and provides information for policy 

makers to produce guideline for the management of people who have travel history in 

epidemic areas. 
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Three quarters (74.07%) of our study population had travel history in January and February, 

2020, of which 96.70% have been to Hubei province. Most of the subjects (59.01%) arrived at 

Shenzhen between Jan 24 to Jan 27, 2020, right after the travel bans on Jan 23, 2020. 

Considering that 2019-nCoV is a highly contagious infectious disease4 and the number of 

confirmed cases increased rapidly in Hubei province, people participated in our study have 

potentially been exposed to the virus during their travel. Therefore, it is important to provide 

effective management measures to prevent the outbreak onset in our study population, 

especially to stop transmission during the incubation period5. We also recruited 424 people 

who did not have any travel histories but lived together with those persons.  

 

Incidence of confirmed COVID-19 cases in our study population is 1.5 ‰ (95% CI: 

0.31‰-4.37‰), which is lower than the incidence (1.1%, 95%CI: 0.4%-3.1%) calculated 

from the evacuation of Korea, Japan, Germany, Singapore, and France6. This may be 

explained in two ways. First, most of participants in our study returned to Shenzhen after the 

travel bans and the first level emergency response of Guangdong province began on Jan 23, 

2020, which resulted in restricted travel and strict temperature screening in and out of Hubei 

province. People who had symptoms such fever or cough were detected and isolated before 

entering Shenzhen. Second, less than 1% of the participants reported contact history with 

confirmed case and more than 85% of the subjects have taken self-protection measures 

(wearing masks, washing hands, reducing outdoor events, cancelling gatherings, and 

following cough etiquette) recommended by the government during their stay in epidemic 

areas. Since the common person-to-person transmission routes of 2019-nCoV are direct 
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transmission and contact transmission7, the risk of getting infected is low without close 

contacts.  

 

Three out of 2,004 persons have confirmed 2019-nCoV infection in our study, which 

highlighted the importance of home quarantine. Quarantine is defined as restricting 

movement of people who have potentially been exposed to infectious diseases, to prevent the 

transmission8,9. It has been widely used in response to plague, e.g the 'Black Death”, severe 

acute respiratory syndrome (SARS), and Ebola outbreaks10-13. In current COVID-19 outbreak, 

the “Three in One” Task Force, composed of community work stations, community health 

centers and community police, is responsible for home quarantine and medical observation in 

Shenzhen. During the 14 days of quarantine, people are required to stay at home and daily 

necessities are ordered and delivered by community workers. The task force members take 

their body temperature and record their health status twice a day, and health workers in the 

task force need to assess if he or she need further investigation. People who have travel 

history in epidemic areas and their cohabitants have red code on a smart phone application 

called iShenzhen, people who staye at Shenzhen have green code. Community workers and 

community polices take temperature and check codes for everyone in and out of the 

community at the entrance, and only people with green code could pass. After 14 days of 

home quarantine, if people with travel history in epidemic areas do not have any symptoms, 

they will receive a green code and a proof of complete quarantine. Consistent with previous 

experience, home quarantine for people who have travel history in epidemic areas has been 
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proven effective to prevent community transmission during the incubation period and the 

period of early onset.  

 

However, one of the three cases was confirmed as 2019-nCoV infection 16 days after his 

arrival (case 1). This patient had a transient high body temperature(37.4°C) and another case 

had dry cough during the home quarantine. Moreover, previous case reports suggested a high 

risk of severe illness for elderly people and those who had underlying health conditions14. In 

our study, 4.46% of the sample aged above 60 years old and 9.47% had at least one type of 

underlying disease such as hypertension, diabetes, chronic obstructive pulmonary disease, et 

al. Awareness of incipient symptoms of COVID-19 during the quarantine is important to 

speed up early detection and reduce poor clinical outcomes. Therefore, regular training for 

community health workers and comprehensive instruction for people under home quarantine 

are required.  

 

As of March 31, 2020, there was no other case reported in the study population or in close 

contacts with our study population, there was also no case reported in people who finished 

home quarantine in Shenzhen. This indicates that although there was case tested positive after 

14 days of home quarantine in our study, the risk of second outbreak due to people who 

complete home quarantine may be low. However, further information and study is required to 

estimate if asymptomatic patients are highly contagious.   
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The main limitation of this study is that nasopharyngeal swab sample was collected only once. 

According to previous reports15,16, there were cases who were tested negative several times 

before they confirmed as 2019-nCoV infections, and laboratory results may show false 

negatives. However, as of Feb 29, 2020, there was no other case reported in the study 

population. Another limitation is that this is a sampling survey not a census, incidence 

calculated in this study may not be representative for all the people under home quarantine in 

Shenzhen. We used a stratified multistage random sampling method and recruited participants 

who traveled from epidemic areas within 14 days before the home quarantine. Although 

further study is needed to get a more accurate incidence, our findings provides preliminary 

evidence to improve measures of prevention and control of COVID-19, especially for areas 

and cities that need to reduce early transmission from imported cases.     

 

This study suggests that home quarantine has been effective in reducing the early 

transmission of COVID-19, but that more needs to be done to improve early detection of 

COVID-19 infection. Regular training and systematic supervision for community health 

workers, as well as comprehensive and feasible instructions for people under home quarantine 

should be provided. Since the 2019-nCoV has been transmitted in multiple countries, caused 

severe illness and huge disease burden, experiences in China should be considered across the 

world.  
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