
Coronavirus disease (COVID-19) typically 
causes febrile illness with respiratory symp-

toms (1,2), and many countries worldwide have 
been affected. Before characterizing COVID-19 as 
a pandemic in March 2020 (3), the World Health 
Organization advised countries to take measures 
to reduce spread of the virus, including identifying 
cases and clusters, isolating patients, tracing con-
tacts, and preventing community transmission (4). 
Several countries have reported on the characteris-
tics of a small number of clusters of COVID-19 cas-
es (5,6). However, few comprehensive reports pro-
vide an overview of clusters of COVID-19 cases in 
communities and the significance of such clusters. 
We analyzed 61 COVID-19 clusters among various 
communities in Japan and identified 22 probable 
primary cases that might have contributed to the 
disease incidence in clusters.

The Study
We analyzed COVID-19 cases in Japan reported dur-
ing January 15–April 4, 2020. All COVID-19 cases 
confirmed by reverse transcription-PCR in Japan 
must be reported to the Ministry of Health, Labour 
and Welfare. Through case interviews, local health 
authorities collected demographic and epidemiologic 
information, such as possible source of infection and 
contact and travel history. During the study period, a 
total of 3,184 laboratory-confirmed COVID-19 cases, 
including 309 imported cases, were reported. Among 
cases of local transmission, 61% (1,760/2,875) had ep-
idemiologic links to known cases (Figure 1, panel A). 
We excluded 712 cases detected on a cruise that was 
anchored at Yokohama Port, Japan, from February 3 
through March 1 (7).

We defined a cluster as >5 cases with primary ex-
posure reported at a common event or venue, exclud-
ing within-household transmissions. Our definition 
also excluded cases with epidemiologic links to sec-
ondary transmission. For example, in the following 
scenario we would exclude cases A and B: boy A is 
a friend of boy B whose grandmother C contracted 
nosocomial COVID-19 in a nursing home from which 
≥5 cases were reported; although all 3 have symp-
toms develop and are diagnosed with COVID-19, we 
would consider only grandmother C part of a cluster 
from the nursing home.

By investigating the epidemiologic links among 
cases, we identified 61 COVID-19 clusters in various 
communities. We observed clusters of COVID-19 cas-
es from 18 (30%) healthcare facilities; 10 (16%) care 
facilities of other types, such as nursing homes and 
day care centers; 10 (16%) restaurants or bars; 8 (13%) 
workplaces; 7 (11%) music-related events, such as 
live music concerts, chorus group rehearsals, and ka-
raoke parties; 5 (8%) gymnasiums; 2 (3%) ceremonial  
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We analyzed 3,184 cases of coronavirus disease in Ja-
pan and identified 61 case-clusters in healthcare and 
other care facilities, restaurants and bars, workplaces, 
and music events. We also identified 22 probable pri-
mary case-patients for the clusters; most were 20–39 
years of age and presymptomatic or asymptomatic at 
virus transmission.
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functions; and 1 (2%) transportation-related inci-
dent in an airplane. Most (39/61; 64%) clusters in-
volved 5–10 cases (Figure 1, panel B). The largest 
cluster involved >100 cases in a hospital, including 
nosocomial infections and staff infections. The larg-
est non–healthcare-related cluster we observed was 
among >30 persons who attended a live music con-
cert, including performers, audience members, and 
event staff. Healthcare and care facilities accounted 
for >50% of clusters at epidemiologic weeks 11 and 14 
(Figure 1, panel C).

We identified 22 probable primary case-patients 
who had symptoms develop before they had contact 
with other case-patients in a cluster or who had prior 
epidemiologic links before contact with a cluster. We 
did not identify probable primary cases for nosocomi-
al clusters. We believe these 22 case-patients contrib-
uted to the incidence of clusters. Demographic data 
show that 9 (41%) probable primary case-patients 
were female and 13 (59%) were male. The most fre-
quently observed age groups among probable prima-
ry cases were 20–29 years (n = 6; 27%) and 30–39 years 
(n = 5, 23%) (Figure 2, panel A). For 16 clusters, we 
determined the date of transmission from probable 

primary case-patients to other case-patients in a clus-
ter and found 41% (9/22) of probable primary case-
patients were presymptomatic or asymptomatic at 
the time of transmission; only 1 had a cough at the 
time of transmission (Figure 2, panel B). Of the 22 
probable primary case-patients, 45% (10/22) had 
cough at the time of diagnosis. Of the 16 probable pri-
mary case-patients with the determined date of trans-
mission, transmission occurred one day before illness 
onset for 5 (31%) case-patients and on the same day of 
illness onset for 4 (25%) case-patients (Figure 2, panel 
C). All age groups demonstrated presymptomatic or 
asymptomatic transmission.

Conclusions
We investigated clusters of COVID-19 cases and prob-
able primary cases in Japan during January 15–April 4, 
2020. We found that healthcare facilities, such as hos-
pitals, and care facilities, such as nursing homes, were 
the primary sources of clusters, some of which had >100 
cases. Japan experienced 2 waves of imported COV-
ID-19 cases, after which local transmission occurred and 
the epidemic grew (8). Of note, clusters of COVID-19 
cases at healthcare and care facilities predominated  
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Figure 1. Analysis of 61 clusters of coronavirus disease (COVID-19) cases in communities in Japan, January 15–April 4, 2020. A) 
Cumulative number of COVID-19 cases, including the proportion of local cases with epidemiologic links to known confirmed cases. B) 
Distribution of clusters by number of cases in a cluster by category. C) Incidence of clusters of cases according to epidemiologic week 
as determined by date of confirmation of the first case in a cluster. Incidence of COVID-19 cases (weekly number of newly reported 
cases) in Japan and timing of two importation waves are also displayed. Epidemiologic week 3 corresponds to January 15, 2020, in 
panel A. The data and trend of imported cases were previously reported and described by Furuse et al. (8).
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at epidemiologic weeks 11 (March 9–15) and 14 (March 
30–April 4), which corresponds to ≈3 weeks after the 2 
waves of imported cases (Figure 1, panel C). Healthcare 
and care facilities might be located at the end of the lo-
cal transmission chain because clusters in those facilities 
only became evident several weeks after community 
transmission persisted.

We noted many COVID-19 clusters were associ-
ated with heavy breathing in close proximity, such as 

singing at karaoke parties, cheering at clubs, having 
conversations in bars, and exercising in gymnasiums. 
Other studies have noted such activities can facilitate 
clusters of infection (9,10). Japan’s Prime Minister’s 
Office and the Ministry of Health, Labour and Welfare 
announced 3 situations that could increase the risk for 
COVID-19 cases and advised the population to avoid 
the “Three Cs”: closed spaces with poor ventilation, 
crowded places, and close-contact settings (11).

Among the probable primary COVID-19 cases we 
identified from non-nosocomial clusters, half (11/22) 
were 20–39 years of age, which is younger than the 
age distribution of all COVID-19 cases in Japan (Fig-
ure 2, panel A). We do not know whether social, bio-
logical, or both factors play a role in the difference in 
transmission patterns between the younger and older 
persons. We also noted probable primary COVID-19 
case-patients appear to transmit the virus and gener-
ate clusters even in the absence of apparent respira-
tory symptoms, such as cough.

Our study has some limitations. The epidemio-
logic investigation mostly relied on voluntary cooper-
ation. Because some case-patients could not disclose 
contact history, epidemiologic links and clusters of 
cases might have missed. Recall bias is likely because 
Japan did not use digital devices for contact tracing 
and information was obtained only through inter-
views. In addition, we could not calculate a second-
ary attack rate from probable primary cases because 
data were unavailable for denominator, such as the 
number of persons present in the places where clus-
ters of cases were detected.

Active case finding and investigation are key 
to establishing links to other cases or transmission 
events. Detecting clusters of cases can lead to effec-
tive quarantine of close contacts and to the identifi-
cation of risk factors for the formation of such clus-
ters (12). Our findings provide further information 
and insight on clusters of COVID-19 cases in com-
munities that can aid in the ongoing efforts to curb 
the global pandemic.
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Figure 2. Analysis of probable primary cases of coronavirus 
disease (COVID-19) among 22 clusters in communities, Japan. A) 
Age ranges of probable primary COVID-19 cases in clusters. Age 
distribution among all COVID-19 cases in Japan is provided as 
reference. B) Proportions of symptoms among probable primary 
cases of COVID-19 clusters at transmission (n = 16) and among 
at laboratory confirmed diagnosis (n = 22). 1, Asymptomatic; 
2, fever; 3, fatigue; 4, cough; 5, sore throat; 6, headache; 7, 
arthralgia or myalgia; 8, runny nose; 9, diarrhea; 10, difficulty 
breathing. C) Distribution of probable primary cases of COVID-19 
clusters by time of transmission compared with illness onset by 
age groups (n = 16). Six cases were excluded because the time of 
transmission was undetermined.



Clusters of COVID-19, Japan

Nin, Kota Ninomiya, Yukiyo Nitta, Akiko Sakai, Kazuaki 
Sano, Asako Sato, Akiko Sayama, Ayaka Takeuchi, Hiroto 
Tanaka, Fumie Tokuda, Shogo Yaegashi, Yoko Yamagiwa, 
Lisa Yamasaki, and Fumi Yoshimatsu. 

This study was supported in part by grants from the  
Ministry of Education, Culture, Sport, Science and  
Technology in Japan (no. 16809810) and the Japan  
Agency for Medical Research and Development 
(no. 19fk0108104h1101).

About the Author
Dr. Furuse is an assistant professor at Institute for Frontier 
Life and Medical Sciences and Hakubi Center for  
Advanced Research, Kyoto University, Japan. His primary 
research interests include the public health, epidemiology, 
bioinformatics, and molecular biology of viral diseases.

References
  1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al.;  

China Novel Coronavirus Investigating and Research Team. 
A novel coronavirus from patients with pneumonia in China, 
2019. N Engl J Med. 2020;382:727–33. https://doi.org/ 
10.1056/NEJMoa2001017

  2.  Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus in 
Wuhan, China. Lancet. 2020;395:497–506. https://doi.org/ 
10.1016/S0140-6736(20)30183-5

  3. World Health Organization. WHO Director-General’s  
opening remarks at the mission briefing on COVID-19—11 
March 2020 [cited 2020 Jun 6]. https://www.who.int/dg/
speeches/detail/who-director-general-s-opening-remarks-
at-the-media-briefing-on-covid-19---11-march-2020

  4. World Health Organization. WHO Director-General’s  
opening remarks at the mission briefing on COVID-19—26 
February 2020 [cited 2020 May 3]. https://www.who.int/
dg/speeches/detail/who-director-general-s-opening- 

remarks-at-the-mission-briefing-on-covid-19---26- 
february-2020

  5. Pung R, Chiew CJ, Young BE, Chin S, Chen MI,  
Clapham HE, et al. Investigation of three clusters of CO-
VID-19 in Singapore: implications for surveillance  
and response measures. Lancet. 2020;395:1039–46.  
https://doi.org/10.1016/S0140-6736(20)30528-6 

  6. Shim E, Tariq A, Choi W, Lee Y, Chowell G. Transmission 
potential and severity of COVID-19 in South Korea.  
Int J Infect Dis. 2020;93:339–44. https://doi.org/10.1016/ 
j.ijid.2020.03.031 

  7. Ministry of Health, Labour and Welfare. About coronavirus 
disease 2019 (COVID-19) press conference June 2, 2020 [cited 
2020 Jun 6]. https://www.mhlw.go.jp/stf/seisakunitsuite/
bunya/newpage_00032.html

  8. Furuse Y, Ko YK, Saito M, Shobugawa Y, Jindai K, Saito T, 
et al. Epidemiology of COVID-19 outbreak in Japan, 
January–March 2020. Jpn J Infect Dis. 2020 Apr 30 [Epub 
ahead of print]. PubMed https://doi.org/10.7883/ 
yoken.JJID.2020.271

  9. Jang S, Han SH, Rhee J-Y. Coronavirus disease cluster  
associated with fitness dance classes, South Korea. Emerg 
Infect Dis. 2020 May 15 [Epub ahead of print]. https://doi.org/ 
10.3201/eid2608.200633 

10. Hamner L, Dubbel P, Capron I, Ross A, Jordan A, Lee J,  
et al. High SARS-CoV-2 attack rate following exposure at 
a choir practice—Skagit County, Washington, March 2020. 
MMWR Morb Mortal Wkly Rep. 2020;69:606–10.  
https://doi.org/10.15585/mmwr.mm6919e6 

11. Prime Minister’s Office of Japan; Ministry of Health, Labour 
and Welfare. Avoid the “three Cs”! [cited 2020 May 27]. 
https://www.mhlw.go.jp/content/10900000/000615287.pdf

12. Frieden TR, Lee CT. Identifying and interrupting  
superspreading events—implications for control of severe 
acute respiratory syndrome coronavirus 2. Emerg Infect 
Dis. 2020;26:1059–66. PubMed https://doi.org/10.3201/
eid2606.200495 

Address for correspondence: Hitoshi Oshitani, Department of 
Virology, Tohoku University Graduate School of Medicine, 2-1 
Seiryo-machi, Aoba-ku, Sendai, 980-8575, Japan; email:  
oshitanih@med.tohoku.ac.jp

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 9, September 2020 2179


