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Abstract

An	epidemiological	investigation	was	conducted	of	a	coronavirus	disease	2019	(COVID-19)	outbreak	related	to	a	church	

in	Seoul.	Basic	epidemiological	data	were	collected	using	a	standardized	form.	Among	48	confirmed	cases	of	COVID-19	

related	to	‘Church	X’,	transmission	of	SARS-CoV-2	was	identified	among	church	staff	members	and	their	families,	and	

church	members	and	their	families	and	colleagues.	Two	major	inter-related	clusters	were	identified	that	included	12	staff	

members	and	10	church	members	(including	one	staff	member).	It	is	important	to	implement	rapid	case	finding	and	

contact	tracing	to	prevent	snowballing	outbreaks	from	the	church	to	the	community.	In	addition,	social	distancing	could	

be	a	major	measure	to	prevent	the	spread	of	COVID-19	within	churches	and	the	community.
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1. Introduction

 Many countries and cities are currently affected by coronavirus disease 2019 (COVID-19) and are devoting all their 

efforts to containing outbreaks in facilities where large groups of people gather [1]. Religious gatherings, in particular, 

make it very easy to spread SARS-CoV-2 infection due to the lack of wearing face masks use during prayers and hymns, 

and the close proximity of many church members within an enclosed space [2]. In addition, church members who 

become infected may spread SARS-CoV-2 infection in the community.

 In France, between February 17 and 21, 2020, an event of the Christian Open Door evangelical megachurch was held 

and attended by over 2,000 church members. After the event, infected individuals scattered all over France, and 2,500 

COVID-19 cases related to this church event were confirmed [3]. In Korea, the 31st COVID-19 patient was reported 

on February 18, 2020 [4]. This patient was linked to the Shincheonji Daegu Church, and over 5,000 COVID-19 cases 

related to this church were subsequently confirmed, accounting for half of the total confirmed cases in Korea to date 

[5]. Another outbreak occurred in a megachurch (‘Church X’) located in K-gu in Seoul, Korea. Because of the increasing 

number of outbreaks in the community, the Seoul Metropolitan Government emphasized the importance of practicing 

social distancing in churches and avoiding religious gatherings, and since March 2, 2020 has been conducting on-site 

inspections to ensure social distancing. This church converted all worship services to online services from March 6, 

and more than 150 members of the church gathered for preparation of the online worship service on Sunday. Many 

members of the church lived in K-gu and other districts such as J-gu, L-gu, M-gu, and other cities including P-si of Gyeo-

nggi-do. The first confirmed case was in a man who worked as a guard at the ‘Church X’ housing compound in M-gu. 

He had no travel history or known contact with any confirmed patients or outbreaks. His SARS-CoV-2 infection was 

confirmed on March 25 after initial symptoms of muscle pain and chills began on March 17. On March 27, the outbreak 

was recognized after further cases were discovered among the guard’s family members, fellow guards, and church 

staff of the church, confirmed by testing positive. Therefore, an epidemiological investigation was initiated under the 

supervision of the Seoul Metropolitan Government COVID-19 Rapid Response Team (SCoRR Team). 

 This outbreak is a representative example of the spread of COVID-19 in the community through religious gatherings. 

The purpose of this report is to describe the epidemiology of the COVID-19 outbreak related to ‘Church X’ and to dis-

cuss effective strategies to control COVID-19 outbreaks within the church and community.
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2. Materials and Methods 

2.1. Case definition

 A patient under investigation (PUI) was defined as a person associated with ‘Church X’, and a suspected case was defined 

as a person who had been in contact with a confirmed case. A confirmed case was defined as a PUI or suspected case with a 

positive SARS-CoV-2 laboratory test using a real-time reverse-transcription-polymerase-chain-reaction (RT-PCR) assay. 

2.2. Case findings

 Considering that the source of the infection in the index case was unknown and that the guard belonged to a ‘mega-

church’, mass COVID-19 testing was conducted by reporting the potential outbreak to PUIs. A total of 433 people were 

tested and quarantined, including 204 attendees of the online worship on March 22, 75 full-time workers, 79 non-full-time 

workers, 34 orchestra members, and 81 visitors to S-gun on March 5. Since the first confirmed case worked as a guard 

post of houses of the church, 20 residents of the houses were also classified as PUIs and tested. The reason why the 

visitors to S-gun on March 5 required testing was that two local members of the church in S-gun were also confirmed as 

SARS-CoV-2 positive. The participants of the online worship service on March 22 were staff and church members who 

had attended the online service. Individuals who were classified as contacts, such as family members or colleagues of 

a confirmed case, were reported as suspected cases, tested, and quarantined for 14 days.

 K-gu Public Health Centre installed and operated two screening clinics at the church from March 27 to March 30 

for active case finding. In addition, 5,500 worshippers who visited the church from the first week of February through 

March received a text message to notify them of the outbreak and to recommend that they undergo testing if they had 

any symptoms. As additional confirmed cases were identified among the staff and church members, the church was 

ordered to close on March 27. Confirmed cases included staff of the church, S-gun visitors, online worship attendees 

and tenants of houses owned by the church. Additionally, two confirmed cases who were sisters and attended the 

online worship worked at H call center located in L-gu. It was then assumed that the call center was vulnerable to the 

spread of COVID-19 [6]. Thus, screening tests and quarantine measures were performed for all 67 employees of the call 

center, and additional confirmed cases were identified.

2.3. Epidemiological investigation

 The public health center where the index case was diagnosed carried out a basic epidemiological investigation using 

a standardized epidemiologic investigation form. This form is included information on demographic characteristics, 

symptoms, underlying diseases, suspected transmission route, and use of group facilities. The public health center 

conducted contact tracing of contacts dating back to one day before the onset of symptoms, and checked the credit 

card payment history, geographical positioning service (GPS), drug utilization review (DUR), and closed-circuit television 

(CCTV) of individuals with confirmed SARS-CoV-2 infection to determine their movements in the community. 
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 The SCoRR Team conducted an on-site epidemiological investigation with the K-gu Office. Most of the confirmed cases 

were diagnosed at the screening clinic established by the K-gu Public Health Centre, but some cases were diagnosed at 

the screening clinic of another public health center in the residential district. As several public health centers conducted 

the basic epidemiological investigation, public health officers of the SCoRR team conducted additional in-depth 

investigations to identify the transmission route and epidemiological associations among the confirmed patients. 

2.4. Data collection and analysis

The analysis used the basic epidemiological investigation data collected using the standardized form, and in-depth 

epidemiological investigation data. The results were presented as frequencies and percentages for categorical 

variables, and as medians and ranges for continuous variables.

2.5. Ethics approval

 This study was reviewed and approved by the Institutional Review Board (IRB) of the Seoul Metropolitan Government–

Seoul National University Boramae Medical Center (IRB No: 07 - 2020 - 12 / 043).

3. Results

3.1. Epidemiology of the confirmed cases

 Table 1 shows the epidemiology of the confirmed cases of the COVID-19 outbreak related to ‘Church X’. The median 

age of the 48 confirmed cases was 52 years and 33.3% were male. The majority of the cases were diagnosed and 

investigated by the K-gu Public Health Centre (22 cases) and J-gu Public Health Centre (12 cases). Thirty-eight 

confirmed cases lived in six districts of Seoul, seven cases lived in two cities of Gyeonggi-do, two cases lived in Incheon, 

and one case lived in Jeollanam-do. Of the confirmed cases, 11 were asymptomatic and two cases were uncertain 

about the onset of symptoms because they had underlying diseases. Among 35 symptomatic patients, major initial 

symptoms were chills (25.7%), muscle pain (20%), cough (20%), sputum production (14.3%), sensation of warmth 

(14.3%), headache (11.4%), and sore throat (11.4%).
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<Table 1> Epidemiology of 48 confirmed cases of COVID-19 from the ‘Church X’ outbreak

3.2. Epidemic curves based on symptom-onset-date and diagnosis-date

 Figure 1 shows how the ‘Church X’ COVID-19 outbreak progressed with the dynamic association between church 

staff and their families, families of staff and church members, and church members and their families and colleagues. 

After a series of tests were conducted in accordance with the active case finding strategy from March 27, asymptom-

atic confirmed cases among staff and their families, and church members and their colleagues (H call center) were 

identified.

 Figure 1A shows the epidemic curve of 35 symptomatic cases based on the symptom-onset-date. Figure 1B shows 

the epidemic curve of the 11 asymptomatic cases and two cases with an uncertain date of onset, using the diagnosis 

date as the date of onset. 

 In this study, we categorized the confirmed cases into four groups: cases who were staff of the church (group A), 

those who were family members of staff (group B), those who were church members (group C), and those who were 

family members or colleagues of church members (group D). The numbers in the boxes indicate the order of diagnosis. 

Characteristic All	patients	(N	=	48)

Demographics

Median	age	(range),	years 52	(14–91)

Male,	no.	(%) 16	(33.3)

Residential district

Seoul, no. (%) 38 (79.1)

J-gu,	no.	(%) 13	(27.1)

K-gu,	no.	(%) 10	(20.8)

L-gu,	no.	(%) 7	(14.5)

M-gu,	no.	(%) 6	(12.5)

L-gu,	no.	(%) 1	(2.1)

O-gu,	no.	(%) 1	(2.1)

Gyeonggi-do, no. (%) 7 (14.6)

P-si,	no.	(%) 6	(12.5)

Q-si,	no.	(%) 1	(2.1)

Incheon, no. (%) 2 (4.2)

R-gu,	no.	(%) 2	(4.2)

Jeollanam-do, no. (%) 1 (2.1)

S-gun,	no.	(%) 1	(2.1)

Symptoms

Yes,	no.	(%) 35	(72.9)

No,	no.	(%) 11	(22.9)

Uncertain,	no.	(%) 2	(4.2)
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<Figure 1> Epidemic curves of 48 confirmed cases of COVID-19 from the ‘Church X’ outbreak. (A) Epidemic curve of 

symptomatic cases. (B) Epidemic curve of asymptomatic cases or cases with uncertain date of onset. The numbers in 

the box indicate the order of diagnosis. The staff of the church is grouped in red (Group A); Family members of staff are 

grouped in yellow (Group B); Members of the church are grouped in blue (Group C); Family members and colleagues 

of members of the church are grouped in grey (Group D).

3.3. Epidemiological connections

 Figure 2 shows the epidemiological connections between the confirmed cases. Each case was assigned a number 

indicating the order of diagnosis and grouped by color-coding. Among the confirmed cases, there were a total of six 

visitors to S-gun on March 5, and four of them (Cases 9, 24, 32, and 34) had the first symptoms within 14 days of March 

5. One cluster was identified in which the husband (Case 45) of Case 9 was connected with 11 church staff members, 

and another cluster of eight church members was connected with case 28 who was associated with cases 9 and 34. 

That is, it was identified that these two major clusters including 12 staff members and 10 church members (including 

one staff) were related to each other. Case 45 infected the first confirmed case (Case 1) who worked as a guard of houses 

belonging to the church, and additional cases amongst his family members and their colleagues were confirmed. As 

staff working in the same office as Case 45 were infected (Cases 6, 8, 10, 16, and 23), other office workers entering the 

office were also infected (Cases 11, 14, and 30), and then their family members were infected. Through Case 28, seven 

cases (Cases 12, 22, 26, 27, 44, 46, and 48) among eight people (one pastor, seven church members) who visited the 
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church member’s house on March 17 were confirmed to be infected. All guests, including Case 28, sat very close to one 

another, talked to each other, prayed, and ate. In addition, Case 29 who attended the meal meeting with five already 

exposed cases (Cases 12, 22, 26, 27, and 46) on March 19 was confirmed, and all family members of Case 29 (Cases 36, 

37, and 38) were infected. Four cases were not associated with any other cases (Cases 18, 19, 20, and 21) were family 

members of the siblings who worked at the call center, and although they were active church members, they did not 

interact with other church members. Even though online worship started on March 6, they attended the worship every 

Sunday and were confirmed to be infected during testing carried out for active case finding. Three additional cases 

were confirmed among the 69 employees of the H call center where two sisters (Cases 20 and 21) worked, bring the 

total number of cases at the H call center to five (attack rate: 7.2%). Among the 48 confirmed cases, a total of 15 cases 

related to 10 confirmed cases were presumed to have become infected with SARS-CoV-2 through household transmission.

<Figure 2> Epidemiological associations of COVID-19 cases from the ‘Church X’ outbreak. The numbers indicate 

the order of diagnosis. The dates in parentheses indicate the symptom-onset-date. Staff members of the church 

are grouped in red (Group A); Family members of the staff are grouped in yellow (Group B); Members of the church 

are grouped in blue (Group C); Family members and colleagues of the members of the church are grouped in grey 

(Group D).
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4. Discussion

 The findings of this study suggest the possibility that there may be undiagnosed COVID-19 cases in the community 

for the following reasons: First, it was possible to estimate the likelihood of COVID-19 exposure during the S-gun visit. 

The confirmed cases with an early symptom onset date were related to a history of visiting the church in S-gun on 

March 5. Particularly, Case 24 who lived in Incheon did not visit the church and meet with other church members after 

visiting S-gun on March 5 because online worship began on March 6. Case 14 who had early symptom onset lived with 

her mother-in-law (negative result on March 27) who showed symptoms after visiting S-gun on March 5. Meanwhile, 

two church members in S-gun were also confirmed after mid-March, although no epidemiological connection with 

visitors from Seoul was identified. Second, four confirmed cases (Cases 18, 19, 20, and 21) who were family members 

were not epidemiologically associated with any other cases related to the church. Additionally, three confirmed cases 

were identified in the H call center; however, it was difficult to determine the index case in the call center. Asymptom-

atic or mild patients may have remained undetected [7], and may have transmitted the virus in clusters [8]. Even in 

this outbreak, an asymptomatic patient (case 11) infected his family member (Case 17), and Case 45 infected a staff 

member of the church (Case 1) whom he met 2 days before initial symptoms occurred. Because of the possibility of 

undiagnosed cases in the community, containment strategies to prevent community transmission should be imple-

mented. Seoul Metropolitan Government has successfully contained COVID-19 through testing on a massive scale, 

prompt contact tracing, and quarantine [9].

 The COVID-19 epidemic related to ‘Church X’ involved two major clusters of 12 church staff members and 10 church 

members, and the transmission occurred to family members and colleagues of persons in these clusters. This outbreak 

showed that the associations among church members provide frequent opportunities for close contact, which can lead 

to snowballing outbreaks in the community. As can be seen in this outbreak example, members of the megachurch 

lived in various districts. This situation can lead to the widespread transmission of COVID-19 within the community. 

However, it was possible to end the epidemic through active case finding and quarantine. In terms of the easy spread 

to the community, through inter-personal infection in the church where close contacts occurred, churches should be 

considered as a very important management target for blocking the spread of COVID-19.

 There are various contacts through religious gatherings or small group meetings of the church. Therefore, it is nec-

essary to prevent snowballing outbreaks related to the church based on rapid case finding and contact tracing. Since 

the transmission route of the confirmed cases must be identified to understand the epidemiological connections, it is 

necessary to conduct in-depth interviews to identify the epidemiological association among confirmed cases. This is 

the basis for judging whether to implement appropriate measures for preventing the spread of COVID-19. Moreover, 

it is necessary to secure a list of attendees of religious gatherings or small group meetings for rapid case finding and 

contact tracing. In the course of this epidemiological investigation, a list of visiting church members of the pastor (Case 

12) was obtained and they were tested to find cases. As a result, three additional cases were confirmed. GPS tracking 

of church members identified the contact history with a key person (Case 28) on March 17, and it was possible to find 
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the epidemiological connection among confirmed cases. Thus, it is also necessary to use auxiliary means (such as GPS 

and CCTV) to verify statements related to staying at home or attending a gathering or meeting.

 Social distancing (or physical distancing) is a behavioral change that increases the space between people to block the 

spread of infectious diseases [10], and it is considered the key measure to decrease the chance of spreading COVID-19 

[11]. Social distancing is considered as part of a community non-pharmaceutical intervention (NPI) strategy [12], and 

restriction of mass gatherings and changes in the workplace, as well as facility closures, are considered effective 

measures of social distancing [13-14]. This epidemic related to the church could have been reduced by converting field 

worship to online worship as part of social distancing. This would have resulted in a result that contrasts sharply with 

the case of the Shincheonji Church, which had over 5,000 confirmed cases [5]. In addition, at H call center where two 

out of four family members worked, it may have been possible to limit infection to only three cases by wearing a face 

mask during work, maintaining a distance of 2 meters between seats, and fever monitoring measures. After a massive 

outbreak in the call center that occurred before [6], As Seoul Metropolitan Government made efforts to conduct 

on-site inspections to ensure social distancing in call centers, mostly all call centers tried to improve the environment 

of  the workplace by practicing social distancing. As a result, five out of 69 employees of H call center were diagnosed 

(attack rate: 7.2%), and this result contrasts with that of the call center where 94 out of 216 employees (43.5%) on one 

floor were confirmed [6]. To date, there is no vaccine or effective target treatment, so measures for social distancing 

should be continuously considered in various settings to prevent the spread of COVID-19 in the community. 

5. Conclusions

 The COVID-19 outbreak of ‘Church X’ progressed with the dynamic association between church staff and their fam-

ilies, families of staff and church members, and family members and colleagues of church members. It was identified 

that two major clusters occurred in which 12 staff members and 10 church members (including one staff) were related 

to each other. This study suggested that it is important to implement rapid case finding and contact tracing to prevent 

a snowballing outbreak from the church into the community. In addition, social distancing could be a major measure 

to prevent the spread of COVID-19 within the church and the community.
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