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A B S T R A C T   

Objectives: Pandemic COVID-19 has become a seriously public health priority worldwide. Comprehensive stra
tegies including travel restrictions and mask-wearing have been implemented to mitigate the virus circulation. 
However, detail information on community transmission is unavailable yet. 
Methods: From January 23 to March 1, 2020, 127 patients (median age: 46 years; range: 11–80) with 71 male and 
56 female, were confirmed to be infected with the SARS-CoV-2 in Taizhou, Zhejiang, China. Epidemiological 
trajectory and clinical features of these COVID-19 cases were retrospectively retrieved from electronic medical 
records and valid individual questionnaire. 
Results: The disease onset was between January 9 to February 14, 2020. Among them, 64 patients are local 
residents, and 63 patients were back home from Wuhan from January 10 to 24, 2020 before travel restriction. 
197 local residents had definite close-contact with 41 pre-symptomatic patients back from Wuhan. 123 and 74 of 
them contact with mask-wearing or with no mask-wearing pre-symptomatic patients back from Wuhan, 
respectively. Data showed that incidence of COVID-19 was significantly higher for local residents close-contact 
with no mask-wearing Wuhan returned pre-symptomatic patients (19.0% vs. 8.1%, p < 0.001). Among 57 close- 
contact individuals, 21 sequential local COVID-19 patients originated from a pre-symptomatic Wuhan returned 
couple, indicated dense gathering in congested spaces is a high risk for SARS-CoV-2 transmission. 
Conclusions: Our findings provided valuable details of pre-symptomatic patient mask-wearing and restriction of 
mass gathering in congested spaces particularly, are important interventions to mitigate the SARS-CoV-2 
transmission.   

1. Introduction 

As of 4th April, pandemic COVID-19, caused by the coronavirus 
SARS-CoV-2, has claimed 45 526 lives with an ever-increasing accu
mulated 896 450 confirmed cases around the world since its outbreak in 
Wuhan, China during December 2019 [1]. The highly person-to-person 

contagious SARS-CoV-2 has been reported in various visible and invis
ible fomite such as droplet, aerosol, feces and even in conjunctival se
cretions [2–4]. Comprehensive and unprecedented measurements have 
been implemented to interrupt and mitigate the SARS-CoV-2 trans
mission by more and more governments as the World Health Organi
zation (WHO) announced a public health emergency of COVID-19 on 

* Corresponding author. Medical Research Center, Taizhou Hospital of Zhejiang Province, Linhai, Zhejiang, 317000, China. 
** Corresponding author. Department of Infectious Diseases, Enze Hospital, Taizhou Enze Medical Center (Group), Taizhou, Zhejiang, 318053, China. 
*** Corresponding author. Department of Orthopedics, Taizhou Hospital of Zhejiang Province, Taizhou Enze Medical Center (Group), Linhai, Zhejiang, 317000, 

China. 
E-mail addresses: zhujs@enzemed.com (J.-S. Zhu), chenhx@enzemed.com (H.-X. Chen), yanwhcom@yahoo.com (W.-H. Yan).   

1 Contribute equally to the work. 

Contents lists available at ScienceDirect 

Travel Medicine and Infectious Disease 

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

https://doi.org/10.1016/j.tmaid.2020.101803 
Received 27 April 2020; Received in revised form 16 June 2020; Accepted 17 June 2020   

mailto:zhujs@enzemed.com
mailto:chenhx@enzemed.com
mailto:yanwhcom@yahoo.com
www.sciencedirect.com/science/journal/14778939
https://www.elsevier.com/locate/tmaid
https://doi.org/10.1016/j.tmaid.2020.101803
https://doi.org/10.1016/j.tmaid.2020.101803
https://doi.org/10.1016/j.tmaid.2020.101803
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tmaid.2020.101803&domain=pdf


Travel Medicine and Infectious Disease 36 (2020) 101803

2

January 30, 2020. 
In addition to virus transmissibility and host susceptibility, envi

ronmental settings and personal hygienic behavior are important to 
spread of the infectious diseases [5]. Under the circumstance of a very 
limited social distancing and congestive space in Diamond Princess 
Cruises, nearly 17% (621/3711) of the passengers and crew onboard 
infected with SARS-CoV-2. The estimated reproductive value for the 
virus was 11.0, which was rather higher than that of the 
community-level round 2.2 [6,7]. In this context, lessons and experience 
learned from very lately occurred pandemic such as 2009 H1N1 and the 
2013 MERS, that the implication of mass gathering restriction and social 
distance in COVID-19 prevention [8]. 

Indeed, currently implemented public regulations such as travel and 
mass gathering restrictions, home quarantine and patient isolation, 
combined with personal hygiene including mask-wearing and hand- 
washing were necessary and did have delayed and reduced the SARS- 
CoV-2 transmission [9–11]. In this scenario, WHO has recommended 
properly use of masks, particularly for confirmed or suspected COVID-19 
patients, in the community, during home care and in health care facil
ities to interrupt the SARS-CoV-2 transmission [12]. However, as Chi
nazzi et al. reported, without a significant reduction of community 
spreading, the effects of containing the outbreak of COVID-19 would be 
limited [13]. 

Taizhou is a city in Zhejiang province with 6 million residents, near 
900 km away from Wuhan, China. The status quo scenario is that many 
Taizhou residents living, running business or working in Wuhan, and 
most of them will come back home for family gathering when close to 
the Chinese traditional holiday, the Spring Festival. From January 10, 
2020 to 24, 2020 before travel restriction implemented firstly in Wuhan, 
63 individuals returned from Wuhan were confirmed to be infected with 
the SARS-CoV-2 in our medical center, the only designated medical fa
cility for COVID-19 in Taizhou city. 41 of them were identified to have 
close-contact 197 local residents, leading 24 local residents infected 
with SARS-CoV-2. 

In this study, we described the epidemiological trajectory and clin
ical features of these patients, and a cluster of 21 sequential local 
COVID-19 patients originated from a couple back from Wuhan among 
57 close-contact individuals was detailed. 

2. Methods 

2.1. Patients and design 

From January 23, 2020 to March 1, 2020, 127 patients were 
confirmed to be infected with the SARS-CoV-2 in Taizhou, Zhejiang, 
China. Among them, 64 patients are local residents, and 63 patients who 
were back home from Wuhan from January 10 to 24, 2020 before travel 
restriction. All patients were admitted and treated in the officially 
designated medical center for COVID-19 patients, Enze Hospital, Taiz
hou Hospital of Zhejiang Province, Taizhou Enze Medical Center 
(Groups). All patients were discharged by March 11, 2020. 

Throat swab samples were collected and SARS-CoV-2 infection was 
confirmed by RT-PCR according to the guidelines recommended by the 
National Health Commission (NHC) of the People’s Republic of China. 
Clinical classification of COVID-19 cases was based on the Diagnosis and 
Treatment Plan of Corona Virus Diseases 2019 (Tentative Sixth Edition), 
National Health Commission (NHC) of the People’s Republic of China 
[14]. 

Demographic information and epidemiological trajectory for each 
patient (both back from Wuhan and local residents) was collected with 
an epidemics of COVID-19 questionnaire survey by interviews of the 
cases (suppl. Figure 1). The contents of the questionnaire mainly focused 
on the transmission route, wearing masks or not, close-contact or 
exposure history. Up to 10 close-contacted individuals’ detail informa
tion and relationship to surveyed COVID-19 cases (such as couple, 
family members, relatives, friends, villagers and others) are required to 

be provided. Clinical features, and medical history of the patients were 
retrospectively retrieved from electronic medical records. The validity 
of questionnaire survey was assured with the cross-checked de
mographic information and epidemiological trajectory from COVID-19 
cases admitted in our medical center. 

A community-level cluster of 21 sequential local COVID-19 patients 
originated from a couple back from Wuhan among 57 close-contact in
dividuals was based on the timeline of close-contact, exposure history 
and events within 14 days. Of 21 local COVID-19 patients in this cluster, 
5 clinically diagnosed but without SARS-CoV-2 confirmed cases who 
were admitted and treated in other hospitals were validated by tele
phone interview. 

The protocol of this study was reviewed and approved by the insti
tutional ethics committee (#K20200111), and written consent was ob
tained from all patients or the guardians. 

2.2. Statistical methods 

General description or group comparison with variables was 
analyzed. Mann-Whitney U test for continuous variables, and χ2 test 
with Fisher’s exact probability for categorical variables was performed. 
Statistical analysis was performed with SPSS v.13.0 (SPSS, Inc. Chicago, 
IL, USA). A two-sided p < 0.05 means statistical significance. 

3. Results 

3.1. Clinical baseline of the COVID-19 patients 

The details of the clinical baseline of the COVID-19 patients were 
shown in Table 1. From January 23, 2020 to March 1, 2020, 127 patients 
(109 ordinary and 18 severe cases) were confirmed to be infected with 
the SARS-CoV-2 in Taizhou, Zhejiang, China. Among them, 64 patients 
are local residents, and 63 patients who were back home from Wuhan 
from January 10 to 24, 2020 before travel restriction. There are 71 male 
and 56 female with the median age of 46.0 years (range: 11 years–80 
years). Median of onset day is January 25, 2020. Data showed that 
median of the onset time is 6 days later (January 28 vs. January 22) for 
the local patients than that for patients returned from Wuhan. Our 
finding is in line with the median incubation period of COVID-19 pa
tients that is round 4–7 days as reported in recent studies [15–17]. 

No significant difference for demographic and epidemiological fea
tures was found between the COVID-19 patients returned from Wuhan 
and local cases. Onset signs such as fever, mild sputum production, 
cough, poor appetite, fatigue and chills, and pre-existing disorders such 
as hypertension and diabetes are frequently observed. Among onset 
symptoms, fatigue are significantly common in Taizhou local patients (p 
< 0.001), while headache are much higher in patients returned from 
Wuhan (p ¼ 0.038). 

3.2. Distribution of local residents close-contact with Wuhan returned 
patients 

During January 10, 2020 to January 24, 2020 before the travel re
striction, 63 individuals returned from Wuhan were consecutively 
diagnosed as laboratory confirmed COVID-19 patients. Of these 63 
Wuhan returned COVID-19 patients, 41 of them provided a valid de
mographic information and epidemiological trajectory, and close- 
contact with definite local residents to the questionnaire survey. 
Before diagnosed, these 41 COVID-19 pre-symptomatic patients (13 
without wearing masks and 28 is wearing masks), had closely contacted 
with 197 local residents including couple, family members, relatives, 
friends, villagers, or card playing partners, leading 24 of them infected 
with SARS-CoV-2 (Fig. 1a). 

Few Taizhou local residents were aware of the serious situation of 
COVID-19 outbreak in Wuhan until the travel restriction was announced 
on January 23, 2020, and Taizhou city followed on January 24, 2020. 
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Before then, few Taizhou local people were masking. During the period 
of close-contacting, 28 out of 41 Wuhan returned COVID-19 pre-symp
tomatic patients wearing masks and closely contacted with 123 local 
residents (Fig. 1b), leading to 10 local residents infected with SARS-CoV- 
2. Meanwhile, 13 of them are not wearing masks and closely contacted 
with 74 local residents, leading to 14 local residents infected with SARS- 
CoV-2 (Fig. 1c). When compared, the percentage of local residents 
infected with SARS-CoV-2 was dramatically lower in the group who 
closely contacted with Wuhan returned mask-wearing COVID-19 pre- 
symptomatic patients than that of those contacted with the pre- 
symptomatic patients without mask-wearing (8.1% vs. 19.0%; p <
0.001; Fig. 2). Our finding indicated that, as WHO recommended, 
symptomatic and suspected individuals should wear mask to prevent the 
human-to-human transmission of SARS-CoV-2 [12]. 

3.3. Epidemiological trajectory of a community-level cluster of 21 
sequential local COVID-19 patients 

Details of epidemiological trajectory and events of the cluster of 21 

sequential local COVID-19 patients originated from a couple back from 
Wuhan was presented in Fig. 3. A couple returned from Wuhan on 
January 10, and 12, 2020, respectively. The person-to-person trans
mission of SARS-CoV-2 is majorly during the activity of playing cards in 
a space limited Chess and Card Room. 

On January 10 and 13, Cases index 1 and 2 were playing cards with 
case #1 and case #2, respectively. On January 13, case #1 and case #2 
were playing cards with case #4. On January 23, case #4 was playing 
cards with cases #9, #10, #11 and #12; and on January 21, case #4 was 
also playing cards with case #14. Then, on January 25, case #10 was 
playing cards with case #18, and case #12 was playing cards with case 
#21 and #22 on January 26 and 23, respectively. Moreover, 8 spouse or 
family members living together were also subsequently diagnosed as 
COVID-19, and 5 more were suspected with clinically diagnosed. Be 
noted, 36 close-contacted family members but not living together in 5 
families were not infected. During the period, only case #8 was wearing 
masks. 

4. Discussion 

Tragedy of the pandemic of COVID-19 is of massive destruction in all 
aspects of life. An ever-increasing cases confirmed and deaths claimed 
by the disease is deeply concerning around the world. Great efforts and 
measurements have been made to fight against the COVID-19; however, 
no clear evidence has so far shown that the situation have been changed 
for better. Without effective medical treatment currently and vaccine is 
still on the road, and high human-to-human transmission potential of 
the SARS-CoV-2 from symptomatic, pre-symptomatic and even asymp
tomatic patients, raising the physical quarantine and personal behavior 
change is vital to mitigate the COVID-19 crisis [18–20]. 

Taizhou is nearly 900 km away from Wuhan where the COVID-19 
firstly emerged. From January 23, 2020 to March 1, 2020, 127 pa
tients were confirmed to be infected with the SARS-CoV-2 in Taizhou, 
Zhejiang, China. Half of them came back from Wuhan during January 
10, 2020 to January 24, 2020, just before the travel restriction was 
announced in Taizhou city. As out data revealed, among 197 local in
dividuals closely contacted with the Wuhan returned patients, 12.2% 
(24/197) of them with SARS-CoV-2 infected, indicating that the travel 
restriction could have dramatically decreased local COVID-19 incidence 
by reducing the scale of returned personnel. Our observation is agree
ment with recent reports that the spread of COVID-19 dramatically 
decreased by the drastic control measures for human mobility, and 
isolation of suspected or diagnosed cases is necessary to interrupt sec
ondary transmission of the disease [10,21]. 

Our data also showed that, the incidence of COVID-19 was doubled 
(19.0% vs. 8.1%) for local residents who had closely contacted with 
Wuhan returned, without mask-wearing pre-symptomatic COVID-19 
patients. Usage of face masks in the general community public is 
under debating due to not only absence of protective evidence as WHO 
addressed, but different culture paradigms [12,22]. However, a rather 
high proportion of COVID-19 patients is pre-symptomatic or asymp
tomatic, virus shedding and spreading COVID-19 have been reported in 
various circumstances [18,23]. In our opinion, universal use of masks in 
general public and community should be recommended if supply 
permits. 

It has been well acknowledged that dense gathering, particularly in a 
limited space or social distancing, is a high risk factor for respiratory 
infectious disease transmission [8]. In addition to mass gathering such as 
the Olympics, passengers, familial members are susceptible to 
SARS-CoV-2 infection [6,24,25]. In this study, a cluster of 21 local 
COVID-19 patients originated from a Wuhan returned couple by playing 
cards sequentially in a space limited Chess and Card Room or living 
together for a long-time exposure from pre-symptomatic or asymptom
atic relatives. Our observation underscores limited social distancing and 
staying in congested spaces or living together with pre-symptomatic or 
suspected COVID-19 patients will render a high risk for the transmission 

Table 1 
Clinical baseline of the COVID-19 patients in Taizhou City.  

Variables Total Wuhan 
returned 

Taizhou local p value 

COVID-19 cases 127 63 64 0.900 
Male/female 71/56 30/33 41/23 0.062 
Age 46.0 (11–80) 46.0 (11–75) 46.0 (12–80) 0.659 
Body mass index 24.4 

(18.9–31.3) 
24.1 
(18.9–31.3) 

24.5 
(19.2–30.7) 

0.349 

Severe (yes/no) 18/109 7/56 11/53 0.326 
Return day / Jan 10~Jan 

24 
/ / 

Onset day Jan 9~ Feb 14 Jan 9~ Feb 4 Jan 12~ Feb 
14 

/ 

Median Onset day Jan 25 Jan 22 Jan 28 / 
Signs on 

admission     
fever (yes/no) 91/36 47/16 44/20 0.464 
body temperature 36.9 

(36.0–39.0) 
37.0 
(36.0–38.6) 

36.9 
(36.0–39.0) 

0.137 

sputum 
production 

40 22 18 0.085 

poor appetite 38 17 21 0.473 
Cough 37 18 19 0.890 
Fatigue 34 7 27 <0.001 
Chills 22 12 10 0.610 
Headache 18 13 5 0.038 
sore throat 17 12 5 0.063 
chest suppression 14 4 10 0.095 
Diarrhea 13 5 8 0.396 
nasal congestion/ 

runny 
11 8 3 0.109 

nausea or 
vomiting 

5 0 5 / 

Myalgia 5 5 0 / 
Hemoptysis 1 0 1 / 
shortness of breath 1 1 0 / 
Pre-existing 

disorders    
/ 

yes/no 75/52 36/27 39/25 0.664 
Hypertentsion 18 9 9 0.971 
Diabetes 17 8 9 0.821 
chronic liver 

disease 
9 3 6 0.311 

chronic lung 
disease 

8 4 4 0.982 

chronic renal 
disease 

2 0 2 / 

Cancers 3 3 0 / 
chronic heart 

disease 
1 0 1 / 

HBV histroy 7 2 5 0.252 
HCV histroy 1 0 1 / 
others disorders 41 18 23 0.375  
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of the SARS-CoV-2. 
A comprehensive bundling of stringent measurements have been 

implemented to fight against spreading of the COVID-19; however, a 

synergistic effect could be achieved by the reduction of community 
infection [13]. In this context, our findings provided valuable informa
tion on mask-wearing, restriction of mass gathering are important 

Fig. 1. Distribution of Taizhou local residents close-contact with 41 Wuhan returned COVID-19 pre-symptomatic patients (a); distribution of Taizhou local residents 
close-contact with 28 mask-wearing Wuhan returned COVID-19 pre-symptomatic patients (b), distribution of Taizhou local residents close-contact with 13 no mask- 
wearing Wuhan returned COVID-19 pre-symptomatic patients (c). 

Fig. 2. Comparison of the incidence of local COVID-19 patients after close-contact between mask-wearing and without mask-wearing Wuhan returned COVID-19 
pre-symptomatic patients (p < 0.001). 
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interventions to mitigate the SARS-CoV-2 transmission in community. 
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