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ABSTRACT

Objectives: This study aimed to assess the scale and transmission patterns of coronavirus 
disease 2019 (COVID-19) in a religious village community in South Korea, to determine the risk 
factors of transmission, and to evaluate vaccine effectiveness. 
Methods: An epidemiological survey was conducted, and data were collected and analyzed from 
602 villagers in the religious village community. Multivariate logistic regression analysis was 
used to identify the risk factors for COVID-19 transmission and to evaluate vaccine effectiveness. 
Results: The outbreak attack rate was 72.1% (434/602). The attack rate was high among 
women in their 60s, the unemployed, residents living near religious facility ( < 500 m), and the 
unvaccinated. Age, the distance between religious facility and residences, and the absence of 
vaccination were identified as risk factors for transmission. Vaccine effectiveness was 49.0%, 
and the highest effectiveness was seen in the age group of 59 years or younger (65.8%). 
Conclusion: This village community was isolated, with little communication with the outside 
world. However, the frequency of close contact between residents was relatively high, contributing 
to the spread of COVID-19 in the village even with relatively short exposure. Vaccination rates in 
the village community were also lower than those in the general public. Public health authorities 
should consider the potential impact of cultural factors, including religion, that could lead to the 
exponential spread of COVID-19 in closed village communities. 
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Introduction 

Since the start of the coronavirus disease 2019 (COVID-19) pandemic in late December 2019, 
more than 24 million cumulative confirmed cases have been reported in South Korea between 
January 20, 2020, and September 25, 2022 [1]. South Korea has maintained the crisis alert 
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level at “serious” and has made various efforts to prevent 
the spread of COVID-19 [2]. For instance, social distancing 
measures were implemented, such as working from home, 
school closures, and meeting restrictions, as well as other 
policies such as wearing masks, hand hygiene, and vaccination 
[3,4].  

Since 2020, several variants of COVID-19 have been reported, 
raising concerns about the effectiveness of vaccination [5,6].  
The Delta variant, first detected in India in 2020, accounted 
for 99% of cases in the United States by late 2021 and 
accelerated hospitalizations due to its high transmissibility 
[7]. In South Korea, the Delta variant was prevalent from 
July 2021 to the end of January 2022. Although there were 
some differences by age, the COVID-19 vaccination rate 
for the first dose by September 17, 2021 was approximately 
70% [2]. The COVID-19 vaccine was found to be effective 
in reducing the risk of infection and mortality during the 
period when the Delta variant was prevalent [6,8]. 

COVID-19 is known to be transmitted through respiratory 
droplets, and outbreaks are particularly common in “3-C” 
environments (close contact, closed spaces, and crowded 
places) [9]. In particular, religious practices such as group 
prayers, religious education attendance, and sharing a meal 
may increasingly influence the spread of COVID-19 [9–11]. 
Approximately 48% of confirmed cases of COVID-19 in 
Malaysia were related to religious events [12]. In addition, 
the possibility of widespread transmission within religious 
groups has been demonstrated in the United States [11]. In 
2020, South Korea experienced a rapid, large-scale outbreak of 
COVID-19 in the local community, triggered by the Shincheonji 
Church’s religious activities and group outreach, mainly 
in Daegu [13]. Those who have experienced the COVID-19 
outbreak are reported to experience mental health problems 
such as loneliness, anxiety, depression, as well as social 
problems such as stigma [14,15]. 

This study aimed to determine the extent and transmission 
pattern of the outbreak of COVID-19 in a religious village 
community in South Korea when the Delta variant was prevalent, 
to evaluate vaccine effectiveness, and to identify risk factors 
for transmission at the village level. 

Materials and Methods 

Outbreak Detection 
On November 21, 2021, a religious member (a 77-year-old 
woman) living in a village of a religious community was 
confirmed positive for COVID-19. She was tested due to a chief 
complaint of muscle pain and chills that had lasted since 
November 19, 2021. After her contacts were traced and tested, 
4 additional cases were confirmed, suggesting transmission. 

Case Definition and Epidemiological Investigations 
Regardless of clinical manifestations, positive cases were 
confirmed for COVID-19 using real-time polymerase chain 
reaction tests of specimens collected from the upper or 
lower respiratory tract. In accordance with the Infectious 
Disease Prevention and Control Act, basic epidemiological 
investigations were conducted on confirmed cases, including 
information on the individual, symptoms, and underlying 
diseases; the source of infection; religious group activities; 
and interpersonal contacts. Among the confirmed cases, the 
index case was determined to have the earliest confirmed date. 
Moreover, the suspected primary case was determined to have 
the earliest symptom onset by reviewing data, such as the 
date of symptom onset described in the basic epidemiological 
survey and details of medical institutions obtained through 
drug utilization review. The epidemiological investigation 
determined the management level by assessing the risk of 
exposure according to the COVID-19 response guidelines 
[16]. “Unvaccinated” referred to individuals that had not 
been vaccinated or were within 14 days of receiving the first 
dose. “Vaccinated” referred to individuals for whom 14 days 
had elapsed since the second dose. 

COVID-19 Control Measures for the Religious 
Community 
When the initial 5 cases were investigated, it was found that 
the village was populated by people from the same religious 
group, who formed a village revolving around religious 
facilities. The health authorities (the Korea Disease Control 
and Prevention Agency [KDCA] and the local health center) 
conducted a field epidemiological investigation and risk 
assessment of the village and discussed measures to manage 

HIGHLIGHTSHIGHLIGHTS

•  COVID-19 outbreak in a religious village community 
attack rate was 72.1%. The distance between the religious 
facility and residences, vaccination status, age were 
identified as risk factors for the COVID-19 outbreak in 
village communities. 

•  The risk of COVID-19 transmission was relatively higher 
in residents who reside within 500 m from the religious 
facility, than residents who reside outside 1,000 m from 
the religious facility.

•  This village community had a closed characteristic. 
The close contact between residents was frequent, 
contributing to the spread of COVID-19 in the village 
even with relatively short exposure.
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contacts with confirmed cases to prevent further transmission 
of the infection. 

In the risk assessment, several religious activities were 
observed where droplets could spread in confined spaces. 
Additionally, there were frequent activities involving close 
physical contact between the religious leaders and members 
or between members themselves. As the exposure took place 
in November, the religious facilities were not adequately 
ventilated due to seasonally low temperatures, and no 
auxiliary ventilation systems were installed to compensate 
for this inadequate ventilation. Temperature controls and 
visitor lists, which were required by social distancing rules 
in religious facilities, were not properly implemented, 
and insufficient resources were provided, such as hand 
sanitizers for hand hygiene. Since an objective assessment 
of the circumstances of each religious activity was not 
possible due to the absence of surveillance cameras in 
the religious facilities, the overall situation was assessed 
through a field epidemiological investigation and in-
depth interviews with confirmed cases and contacts in 
the village. Although the last in-person religious activity 
took place on November 14, 2021, a kimchi making event 
was conducted in the village for 2 days (November 15–16, 
2021). Approximately 60 to 70 villagers who were also 
religious members participated in this event, and kimchi 
was delivered to many residents of the village community. 
After checking villagers’ COVID-19 vaccination status, it was 
found that 76.1% were not vaccinated, and residents aged 60 
years or older accounted for 38.2% of the study population. 
Therefore, a substantial risk of severe COVID-19 cases was 
expected. Based on the results of the risk assessment, 2 
portable testing clinics were set up in the village where all 
residents of the village community could undergo rapid 
testing. Additional door-to-door testing was performed 
for those who had difficulty visiting the testing clinics. All 
residents of the village were exposed by close contact; they 
were instructed to maintain quarantine. They were also 
closely monitored and tested every 3 days; this interval was 
chosen considering village residents’ cooperation, laboratory 
testing capacity, and local government resources. The local 
government implemented a strict quarantine with controlled 
access to the village. Further, the administration temporarily 
closed religious facilities and restricted gatherings. The local 
government organized and operated an extended care 
and monitoring team for treatment. In preparation for an 
emergency, hospital beds were secured and buses were 
prepared for rapid transfers. 

Study Design and Data Collection and Analysis 
This retrospective cohort study was conducted among 

residents of a religious village community during a COVID-19 
outbreak. 

Data were collected from 602 residents of the village 
community from epidemiological information registered 
in the COVID-19 information management system of the 
KDCA and from the COVID-19 vaccination system. Thirty-
one of the confirmed cases resided in other regions and 
had visited local religious facilities in the past, and 18 cases 
of secondary infection with contacts from villagers in the 
religious community were excluded from this study. 

The chi-square test was conducted after performing a 
descriptive statistical analysis of sex, age, occupation, place 
of residence (the distance from the location of religious 
facilities), and the COVID-19 vaccination status of infected 
and uninfected individuals. Multivariate logistic regression 
analysis was performed to identify risk factors for COVID-19.  
Vaccine effectiveness was assessed by analyzing the relevant 
effects in the unvaccinated and vaccinated subjects. All data 
were analyzed using IBM SPSS ver. 22.0 (IBM Corp.).  

Ethics Statement
The study protocol was reviewed and approved by the KDCA 
Institutional Review Board (IRB No: 2022-11-08-PE-A). The 
requirement for informed consent was waived by the IRB. 

Results 

Epidemic Curve 
The suspected primary case had experienced cough, phlegm, 
and headache since November 13, 2021, and the diagnosis 
date was November 23, 2021. The suspected primary case’s 
residence was the same as that of the index case, who was 
diagnosed on November 21, 2021, after complaining of 
muscle pain and chills on November 19, 2021. Although the 
source of infection could not be identified in the suspected 
primary case, the outbreak in the village community was 
assumed to have begun on November 11, 2021. The COVID-19 
outbreak, triggered by religious activities on November 
14, 2021, and village events such as kimchi making on 
November 15 and 16, 2021, resulted in rapid transmission 
of the virus in the community. The outbreak lasted for 30 
days, until December 21, 2021, when the last patient was 
diagnosed (Figure 1). 

General Characteristics of the COVID-19 Outbreak in 
a Religious Community 
Of the 602 residents in the village community, 434 were 
infected with COVID-19, with an attack rate of 72.1%. The 
attack rate was 64.6% in male (155/240) and 77.1% in female 
(279/362; p < 0.001). By age, 252 patients (67.7%) were aged 
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59 years or younger, 108 (83.7%) were aged 60 to 69 years, 
and 74 (73.3%) were aged 70 years or older (p = 0.002). 
The COVID-19 patients included 266 unemployed people 
(100.0%), 138  employed people (84.7%), and 173 non-
responders (p < 0.001). A total of 193 individuals infected 
with COVID-19 (87.7%) resided within 500 m of the religious 
facilities, 151 (72.6%) resided within 500 to 1,000 m, and 
22 (57.9%) resided more than 1,000 m from the facilities 
(p < 0.001) (Figure 2). There were 374 confirmed cases (81.7%) 
that were unvaccinated for COVID-19, while 5 confirmed 
cases (55.6%) had completed the first dose of vaccination. 
Fifty-five confirmed cases (40.7%) had received the second 
vaccine dose (p < 0.001) (Table 1). 

Risk Factors for COVID-19 Transmission in a Religious 
Community 
The risk factors for COVID-19 transmission in the village 
community were identified as age, the distance between 
religious facility and residences, and vaccination status. 
Compared with the group aged 59 years or younger, the 
odds ratio for infection was 6.23 (95% confidence interval 

[CI], 2.66–14.59) in the group aged 60 to 69 years and 2.89 
(95% CI, 1.36–6.16) in those aged 70 years or older. The 
relative risk of infection was 3.42 times (95% CI, 1.42–8.21) 
higher in those who lived within 500 m of the religious 
facilities than in those who lived at more than 1,000 m away. 
The relative risk of infection was 9.23 times (95% CI, 5.03–
16.93) higher in the unvaccinated group than in those who 
had been vaccinated (Table 2). 

Effectiveness of the COVID-19 Vaccine in the At-risk 
Population of a Religious Community 
The overall vaccine effectiveness of COVID-19 vaccine was 
49.0% after the completion of the second dose (43.9% in 
males and 51.8% in females). By age, the vaccine effectiveness 
was 65.8% among those 59 years or younger, 39.8% among 
those 60 to 69 years old, and 42.0% among those 70 years 
or older. Furthermore, it was 11.0% in those who lived within 
500 m from the religious facilities, 61.2% in those who lived 
at a distance of 500 to 1,000 m, and 69.6% in those who lived 
more than 1,000 m from the religious facilities (Table 3).  

Figure 1. Epidemic curve of the COVID-19 outbreak in a religious village community and relevant risk factors for transmission
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Figure 2. Transmission of COVID-19 in a religious community and attack rate based on the distance of residences 
from the religious facility.

Table 1. General characteristics of the COVID-19 outbreak in a religious village community in South Korea

Characteristic Total Infected Uninfected Attack rate (%) p-value
a)

Total 602 (100.0) 434 (100.0) 168 (100.0) 72.1
Sex < 0.001
 Male 240 (39.9) 155 (35.7) 85 (50.6) 64.6
 Female 362 (60.1) 279 (64.3) 83 (49.4) 77.1
Age (y) 0.002
  ≤ 59 372 (61.8) 252 (58.1) 120 (71.4) 67.7
 60–69 129 (21.4) 108 (24.9) 21 (12.5) 83.7
  ≥ 70 101 (16.8) 74 (17.1) 27 (16.1) 73.3

Employed (n = 429)b) < 0.001
 No 266 (62.0) 266 (65.8) 0 (0.0) 100.0
 Yes 163 (38.0) 138 (34.2) 25 (100.0) 84.7
Distance (n = 466)c) < 0.001

  < 500 m 220 (47.2) 193 (52.7) 27 (27.0) 87.7
 500–1,000 m 208 (44.6) 151 (41.3) 57 (57.0) 72.6
  > 1,000 m 38 (8.2) 22 (6.0) 16 (16.0) 57.9

Vaccination status < 0.001
 Unvaccinated 458 (76.1) 374 (86.2) 84 (50.0) 81.7
 1 Dose 9 (1.5) 5 (1.2) 4 (2.4) 55.6
 2 Doses 135 (22.4) 55 (12.7) 80 (47.6) 40.7

Data are presented as n (%).
a)Determined using the chi-square test. b)People whose occupation was not confirmed were excluded (n = 173). c)Registered people in other regions were 
excluded based on their residence listed in the resident registration (n = 136). Distance: distance of the residence from the religious facility.
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Table 2. Multiple logistic regression results of risk factors in COVID-19 outbreak of a religious village community in South 
Korea

Characteristic n (%) aOR
b)

95% CI p-value

Sex 434 (100.0)
 Male 155 (35.7) Reference 0.78–2.18 0.308
 Female 279 (64.3) 1.31
Age (y) 434 (100.0)
  ≤ 59 252 (58.1) Reference

 60–69 108 (24.9) 6.23 2.66–14.59 < 0.001

  ≥ 70 74 (17.1) 2.89 1.36–6.16 0.006

Distance (n = 366)a) 366 (100.0)

  < 500 m 193 (52.7) 3.42 1.42–8.21 0.006
 500–1,000 m 151 (41.3) 1.47 0.64–3.38 0.364
  > 1,000 m 22 (6.0) Reference
Vaccination status 434 (100.0)
 Unvaccinated 374 (86.2) 9.23 5.03–16.93 < 0.001
 Vaccinated 60 (13.8) Reference

Data are presented as n (%).
aOR, adjusted odds ratio; CI, confidence interval.
a)Registered people in other regions were excluded based on their residence listed in the resident registration (n = 68). Distance: distance of the residence 
from the religious facility. b)Odds ratios were calculated by logistic regression after adjustment for sex, age, distance, and vaccination state.

Table 3. Effectiveness of the COVID-19 vaccine among the at-risk population of a religious village community in South 
Korea

Vaccination status
Total (n = 602) Infected (n = 434)

VE (95% CI)
Unvaccinated Vaccinated

a)
Unvaccinated Vaccinated

Sex 458 (76.1) 144 (23.9) 374 (86.2) 60 (13.8) 49.0 (37.8–58.1)
 Male 164 (68.3) 76 (31.7) 123 (79.4) 32 (20.6) 43.9 (25.9–57.5)
 Female 294 (81.2) 68 (18.8) 251 (90.0) 28 (10.0) 51.8 (35.7–63.8)
Age (y) 458 (76.1) 144 (23.9) 374 (86.2) 60 (13.8) 49.0 (37.8–58.1)
  ≤ 59 307 (82.5) 65 (17.5) 235 (93.3) 17 (6.7) 65.8 (48.3–77.4)
 60–69 86 (66.7) 43 (33.3) 83 (76.9) 25 (23.1) 39.8 (22.1–53.4)
  ≥ 70 65 (64.4) 36 (35.6) 56 (75.7) 18 (24.3) 42.0 (18.4–58.7)
Employedb) 361 (84.1) 68 (15.9) 349 (86.4) 55 (13.6) 16.3 (5.9–25.6)
 No 228 (85.7) 38 (14.3) 228 (85.7) 38 (14.3) - 
 Yes 133 (81.6) 30 (18.4) 121 (87.7) 17 (12.3) 37.7 (14.4–54.7)
Distancec) 373 (80.0) 93 (20.0) 321 (87.7) 45 (12.3) 43.8 (30.4–46.0)
  < 500 m 186 (84.5) 34 (15.5) 166 (86.0) 27 (14.0) 11.0 (-63.0–25.5)
 500–1,000 m 162 (77.9) 46 (22.1) 136 (90.1) 15 (9.9.) 61.2 (42.8–74.4)
  > 1,000 m 25 (65.8) 13 (34.2) 19 (86.4) 3 (13.6) 69.6 (16.1–89.0)

Data are presented as n (%).
VE, vaccine effectiveness; CI, confidence interval; -, VE (95% CI) is not reported in the table because all of the unemployed people in the study were 
infected with COVID-19.
a)Vaccinated: Those for whom 14 days had passed since receiving the second dose. b)People whose employment was not confirmed were excluded 
(n = 173). c)Registered people in other regions were excluded based on their residence listed in the resident registration (n = 136). Distance: distance of the 
residence from the religious facility.

Discussion 

This is the first report of a COVID-19 outbreak in a closed 
religious village community in South Korea. The outbreak 
lasted for 30 days, from November 21, 2021, when the index 

case was confirmed, to December 21, 2021. Of the 602 
residents in the village community, a total of 434 COVID-19 
cases were confirmed. A genetic analysis revealed that 
this outbreak involved a Delta variant (B.1.167). A suspected 
cause of extensive transmission within the village was 
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interpersonal exchanges at religious and general village 
events. 

There were 434 confirmed cases (attack rate, 72.1%); 77.1% 
of the village’s female population and 64.6% of its male 
population were infected. The higher attack rate in female 
residents may have been due to their active participation 
in religious gatherings such as religious practices and 
social events such as kimchi making, as shown in previous 
studies [13]. The attack rate was 73.3% in those 70 years of 
age or older, 83.7% in those aged 60 to 69 years of age, and 
67.7% in those were 59 years of age or younger. Although 
not shown in the table, the proportion of cases among 
unemployed individuals increased with age: 126 (49.0%) 
in those aged 59 years or younger, 75 (77.3%) in those aged 
60 to 69 years, and 65 (86.7%) in those aged 70 years or 
older. Compared to employed individuals, it is reasonable 
to assume that unemployed residents engaged in village 
activities for considerably longer time periods and had 
more opportunities to participate in religious activities 
[17,18]. Among unemployed residents, the highest incidence 
was found in those aged 70 and older. However, healthy, 
unemployed individuals of 60 to 69 of age are presumed 
to have been most actively involved in religious and village 
activities, leading them to be exposed most frequently, 
because unhealthy and unemployed individuals have 
a limited ability to engage in outside activities [19,20]. 
Residents were divided into 3 groups according to the 
distance between their residence and the religious facilities, 
considering the household distribution and the walking 
distance. The attack rate was the highest (87.7%) among 
those who lived within 500 m from the religious facilities, 
while it was 72.6% in those who resided at a distance of 500 
to 1,000 m, and 57.9% in those who lived more than 1,000 
m from the facilities. Consistent with a previous study [21] 
reporting that those who lived closer to a religious facility 
attended religious services more frequently, the infection 
rate was higher among residents who lived closer to a 
religious facility due to frequent participation in religious 
activities. This was also reflected in the epidemic curve 
(Figure 2). 

Age, the distance between the religious facility and 
residences, and vaccination status were identified as risk 
factors for COVID-19 transmission in the village community. 
In this village, social distancing and quarantine measures 
were not strictly observed due to the nature of religious 
activities and the prioritization of religious activities over 
personal activities, frequent social gatherings among 
the members, and close-contact religious activities. In 
addition, although the COVID-19 vaccination rate of the 
general population was close to 70% at the time of the mass 

outbreak, the vaccination rate in the village was only 24%, 
which is thought to be the result of misinformation and 
villagers’ distrust of the vaccination, since they lived in a 
closed and isolated community. 

The vaccine effectiveness after the completion of the 
second dose in this study was 49%, which was similar to the 
effectiveness in a high-risk group in the United Kingdom [22]. 
However, this finding is significantly lower than the reported 
vaccine effectiveness of 85% in the general population 
[23]. In addition, as the distance between religious facility 
and villagers’ residences increased, vaccine effectiveness 
increased; this trend may have been influenced by not only 
the vaccination, but also the decreased likelihood of exposure 
to virus among those residing further from the facility. 

COVID-19 vaccination is essential to control the pandemic 
by forming herd immunity [24]. According to studies on 
vaccine refusal behavior despite vaccine availability, major 
factors included fear of disease, concerns about vaccine 
safety, fear of side effects, distrust of vaccine effectiveness 
and the healthcare system, attitudes towards vaccination, 
and a history of influenza vaccination [24–27]. In addition, 
occupational status, income, health status, religion, and 
political orientation have been found to inf luence the 
decision to receive the vaccination [19,22]. Therefore, health 
authorities should provide accurate information on the 
safety and side effects of vaccines through various channels 
such as social media, and should actively manage fake 
news. It will also be necessary to foster positive attitudes 
toward vaccination and elicit vaccination intentions through 
planned communication to alleviate vaccine fears [9,17]. 
Because the attitudes of members of religious groups toward 
vaccines are shaped by their religious beliefs and responses 
to public health messages from religious leaders [20], 
religious leaders could positively or negatively influence 
the health behavior of their followers during an epidemic 
[9]. In contrast to general religious groups, where religious 
leaders generally play a positive role, in religious village 
communities that are closed and separated from the 
outside world may be more influenced by misbeliefs and 
misinformation, which could lead to vaccine refusal and 
uncooperative attitudes to epidemiological investigations 
[28]. Therefore, active countermeasures such as temporary 
lockdowns and periodic screening testing during the 
outbreak could be effective in preventing the transmission 
of COVID-19. Similar findings have been reported in Taiwan 
and China, where the spread of infection was prevented by 
lockdown and quarantine, rapid investigations, screening of 
villagers, and vaccination in villages with cluster outbreaks 
of COVID-19 caused by the Delta variant [29,30]. Although 
coercive and repressive containment measures could 
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quickly stop the spread of infectious diseases, they could 
also cause humanitarian, psychological, and economic 
problems. Therefore, agreement and support for the need for 
containment measures among villagers, and public health 
authorities are needed [29]. 

This study has several limitations. Temporary buildings 
and religious facilities were renovated, and group shelters 
existed in the community under investigation. However, 
because of the rejection of the religious community an 
epidemiological investigation of on-site housing facilities 
was not allowed, and information collection was limited. 
In a situation where the number of confirmed cases was 
rapidly increasing, it was difficult to determine the date of 
individual exposures and sources of infection because most 
confirmed cases had participated in religious services and 
religious activities on multiple occasions. 

Nonetheless, this study described the characteristics 
of an outbreak in a closed religious village community, 
identified risk factors for transmission, and found evidence 
of vaccine effectiveness. The findings suggest that religious 
beliefs and cultures may influence individual and group 
behaviors related to the spread of COVID-19. The results of 
this study may have significant implications for containing 
outbreaks through public health measures. These measures 
include temporary implementation of lockdown measures, 
early detection of asymptomatic cases through active 
screening testing, and the establishment of a treatment 
system for severe cases in a closed village community for 
religious reasons. 
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