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Household infection: The predominant risk factor for close contacts of patients with COVID-19 

Dear editor 

The World Health Organization (WHO) declared that the novel 
coronavirus disease 2019 (COVID-19) became a global epidemic on 11 
March. 2020 after transmitting to over 110 countries/regions, including 
many developing countries with fragile and chocked health systems. As 
of June 24, 2020, approximately 9 million confirmed cases have been 
reported globally, of which over 0.47 million cases (5.2%) progressed to 
death [1]. Seriously, surrounding the confirmed cases, countless close 
contacts may sustain the high infection risk. Thus, the management of 
this population plays a crucial role in the campaign of COVID-19. (see 
Table 1) 

Tracking close contacts through confirmed cases is commonly used 
to control the transmission of contagions [2]. The Xinzhou Center for 
Disease Control and Prevention (CDC) screened close contacts compre
hensively in its region, which is one of the thirteen districts of Wuhan, 
China. The close contacts were defined as those who lived in the same 
household, shared meals, traveled or had social interactions with a 
confirmed case two days before the onset of COVID-19 symptoms [2]. 
The telephone and personal interviews were applied to track the close 
contacts with the instruction of management scheme issued by the Na
tional Health Commission. We analyzed the associations between 
exposure factors (relation to index case-patient (ICP), contact frequency, 
places and methods) and the risk of infecting COVID-19 in final included 
1587 close contacts who were indexed by 560 confirmed patients from 
January 14, 2020 to February 14, 2020. During the 14-day quarantine 
and medical observation, 150 close contacts were confirmed as 
COVID-19 cases, indicating that one ICP transmitted infection to 0.27 
close contacts (150/562) averagely. Similar to Bi’s study at Wuhan and 
Shanghai during the same period, we found that female close contacts 
with older age and frequent contacts had a higher rate of infection [2]. 

Among close contacts with different relations to ICP, being family 
members, colleagues/classmates/travel companions, and doctors- 
patients accounted for 88.1% (1398), 10.7% (170), and 0.3% (5), 
respectively. Following this order, the infection rate was 10.2%, 1.8% 
and 40.0%, respectively. It should be noted that the last exposure time 
with ICP of the four medical infection cases was between late December 
2019 and early January 2020. Inspired by the report issued by National 
CDC [3], we speculated that the medical personnel infections were 
confined to the early stage of COVID-19 transmission might due to the 
inadequate acknowledgment of pathogens, the misclassification of pa
tients with COVID-19 as ordinary fever cases, and the shortage of pro
tective equipment. In addition, the last exposure time for 87% of 
colleagues/classmates/travel companions occurred before January 24, 
2020, just the day before the lockdown on the city. Contrarily, family 
members with last exposure time after January 23 accounted for 91% of 
total close contacts. Thus, the types of close contacts may vary on the 
inherent population influx. 

The population movements during the COVID-19 outbreak in Wuhan 
were changed significantly due to different factors. Initially, the emerge 
of COVID-19 was accelerated to a national outbreak by the Spring 
Festival travel rush with Wuhan as the transportation hub when millions 
of immigrant workers hurry home and reunite with relatives [4]. After 
that, the contact pattern of colleagues/classmates/travel companions 
was completely limited by the implementation of travel bans, the closure 
of schools and entertainment places, and social distance rules. Besides, it 
has been well documented that these control measures were effective to 
reduce the daily contacts of 7~8 folds and mitigate the epidemic 
transmission [5]. However, the household is the smallest social unit and 
its members are difficult to be completely isolated. Still, the family 
members with a travel history of high-risk areas or potential symptoms 
should be strongly recommended to take active precautions even at 
home. Furthermore, the relation to ICP determined the contact fre
quency, contact place and methods to some extent. The overwhelming 
majority of family members contacted ICP frequently while eating and 
living at home, and colleagues/classmates/travel companions mainly 
contacted ICP through working in workplaces and entertaining in rec
reation places. 

Our findings provide information on the association of exposure 
characteristics with COVID-19 infection in close contacts. The contact 
pattern may be varied by the population influx, which was affected by 
the public holidays and series of measures including travel bans, closure 
of public places, and social distance policies. Moving forward, under the 
premise that many countries have implemented those lockdown mea
sures to reduce non-household infection significantly, future mitigation 
policies targeted on COVID-19 should be tailored to reduce household 
infections. 

Disclaimer 

The findings and conclusions in this report are those of the authors 
and do not necessarily represent the official position of the Centers for 
Disease Control and Prevention. 

Financial support 

This study was supported by Zhejiang University special scientific 
research fund for COVID-19 prevention and control, China 
(2020XGZX038). 

Declarations 

Travel Medicine and Infectious Disease requires that all authors sign 
a declaration of conflicting interests. If you have nothing to declare in 
any of these categories then this should be stated. 

Contents lists available at ScienceDirect 

Travel Medicine and Infectious Disease 

journal homepage: www.elsevier.com/locate/tmaid 

https://doi.org/10.1016/j.tmaid.2020.101809 
Received 25 March 2020; Received in revised form 9 June 2020; Accepted 22 June 2020   

www.sciencedirect.com/science/journal/14778939
https://www.elsevier.com/locate/tmaid
https://doi.org/10.1016/j.tmaid.2020.101809
https://doi.org/10.1016/j.tmaid.2020.101809
https://doi.org/10.1016/j.tmaid.2020.101809
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tmaid.2020.101809&domain=pdf


Travel Medicine and Infectious Disease 36 (2020) 101809

2

Declaration of competing interest 

There were no competing interests to declare. 

Funding source 

All sources of funding should also be acknowledged and you should 
declare any involvement of study sponsors in the study design; collec
tion, analysis and interpretation of data; the writing of the manuscript; 

the decision to submit the manuscript for publication. If the study 
sponsors had no such involvement, this should be stated. 

Declaration of competing interest 

The authors declared no conflicts of interest. 

CRediT authorship contribution statement 

Hong-jie Yu: Conceptualization, Methodology, Software, Valida
tion, Formal analysis, Writing - original draft, Visualization. Yong-feng 
Hu: Conceptualization, Validation, Investigation, Resources, Data 
curation, Writing - review & editing, Project administration. Xiang- 
xiang Liu: Conceptualization, Methodology, Validation, Writing - re
view & editing. Xi-qing Yao: Investigation, Writing - review & editing. 
Qi-fa Wang: Investigation, Writing - review & editing. Li-ping Liu: 
Investigation, Writing - review & editing. Dan Yang: Investigation, 
Writing - review & editing. De-jia Li: Writing - review & editing. Pei- 
gang Wang: Writing - review & editing. Qi-qiang He: Conceptualiza
tion, Resources, Writing - review & editing, Project administration, 
Supervision, Funding acquisition. 

Acknowledgments 

The authors thank the local center for disease control and prevention 
and medical staffs for the confirmation of COVID-19 and collaboration 
of close contacts at this tough time. 

References 

[1] WHO. Coronavirus disease (COVID-19) pandemic. The World health organization. 
Available at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019. 
[Accessed 24 June 2020]. 

[2] Bi Q, Wu Y, Mei S, et al. Epidemiology and transmission of COVID-19 in 391 cases 
and 1286 of their close contacts in Shenzhen, China: a retrospective cohort study. 
Lancet Infect Dis 2020. 

[3] Wu Z, McGoogan JM. Characteristics of and important lessons from the coronavirus 
disease 2019 (COVID-19) outbreak in China: summary of a report of 72314 cases 
from the Chinese center for disease control and prevention. J Am Med Assoc 2020. 

[4] Zhang C, Chen C, Shen W, et al. Impact of population movement on the spread of 
2019-nCoV in China. Emerg Microb Infect 2020;9(1):988–90. 

[5] Zhang J, Litvinova M, Liang Y, et al. Changes in contact patterns shape the dynamics 
of the COVID-19 outbreak in China. Science 2020. 

Hong-jie Yu1,2 

School of Health Sciences, Wuhan University, Wuhan, China 

Yong-feng Hu3 

Xinzhou Center for Disease Control and Prevention, Wuhan, China 

Xiang-xiang Liu1 

Shenzhen Second People’s Hospital, Shenzhen, China 

Xi-qing Yao, Qi-fa Wang, Li-ping Liu, Dan Yang 
Xinzhou Center for Disease Control and Prevention, Wuhan, China 

De-jia Li, Pei-gang Wang, Qi-qiang He* 

School of Health Sciences, Wuhan University, Wuhan, China 

* Corresponding author. School of Health Sciences, Wuhan University, 
Wuhan, China., 

E-mail addresses: heqiqiang@gmail.com, yhj1615@whu.edu.cn (Q.-q. 
He). 

Table 1 
The characteristics of 1587 close contacts stratified by the relation to confirmed 
cases with COVID-19.  

Exposure 
characteristics, n 
(%) 

Family 
member (n 
¼ 1396) 

Colleague/ 
classmate/travel 
companion (n ¼
170) 

Doctor- 
patient (n 
¼ 5) 

Other 
(n ¼
16) 

Infected cases 143 (10.2) 3 (1.8) 2 (40.0) 2 (12.5) 
Male 743 (53.2) 114 (67.1) 3 (60.0) 4 (25.0) 
Age, years 

0–18 249 (17.8) – – 6 (37.5) 
18–60 894 (64) 167 (98.2) 3 (60.0) 8 (50.0) 
60~ 253 (18.1) 3 (1.8) 2 (40.0) 2 (12.5) 

The last exposure time 
2019/12/ 
13–2020/01/06 

8 (0.6) 1 (0.6) 4 (80.0) – 

2020/01/ 
07–2020/01/18 

15 (1.1) 62 (36.5) – 5 (31.3) 

2020/1/19 6 (0.4) 10 (5.9) – – 
2020/1/20 27 (1.9) 28 (16.5) – – 
2020/1/21 15 (1.1) 6 (3.5) – – 
2020/1/22 54 (3.9) 6 (3.5) – 1 (6.3) 
2020/1/23a 30 (2.1) 11 (6.5) – 3 (18.8) 
2020/1/24 43 (3.1) 23 (13.5) – – 
2020/1/25 39 (2.8) – – – 
2020/1/26 41 (2.9) 1 (0.6) – – 
2020/1/27 37 (2.7) – – – 
2020/01/ 
28–2020/02/02 

405 (29.0) 14 (8.2) – 6 (37.5) 

2020/02/ 
03–2020/02/09 

635 (45.5) 4 (2.4) 1 (20.0) – 

Contact frequency 
Often 1323 (94.8) 5 (2.9) 2 (40.0) 5 (31.3) 
Sometime/ 
seldom 

73 (5.2) 165 (97.1) 3 (60.0) 11 
(68.8) 

Exposure environmentsb 

Household 1366 (97.9) 4 (2.4) 3 (60.0) 4 (25) 
Workplace 4 (0.3) 159 (93.5) – 5 (31.3) 
Medical center 9 (0.6) 1 (0.6) 3 (60.0) – 
Other 11 (0.8) 9 (5.3) – 9 (56.3) 

Contact methodsb 

Eating together 1270 (91.0) 6 (3.5) 2 (40.0) 6 (37.5) 
Living together 616 (44.1) 3 (1.8) – 5 (31.3) 
In the same 
house 

823 (59) 4 (2.4) – 3 (18.8) 

Sleeping 
together 

60 (4.3) – – – 

Working or 
studying 
together 

2 (0.1) 64 (37.6) – – 

Seeking for 
medical service 

– – 4 (80.0) – 

Entertaining 
together 

– 91 (53.5) – 4 (25.0) 

Other 14 (1.0) 9 (5.3) – 6 (37.5)  

a The time of implementing the travel bans by the government. 
b Close contacts have multiple choices in the item of exposure environments 

and methods. 
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