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ABSTRACT

Background: After the global epidemic of coronavirus disease 2019 (COVID-19), lifestyle 
changes to curb the spread of COVID-19 (e.g., wearing a mask, hand washing, and social 
distancing) have also affected the outbreak of other infectious diseases. However, few 
studies have been conducted on whether the incidence of gastrointestinal infections has 
changed over the past year with COVID-19. In this study, we examined how the incidence of 
gastrointestinal infections has changed since COVID-19 outbreak through open data.
Methods: We summarized the data on the several viruses and bacteria that cause gastrointestinal 
infections from the open data of the Korea Disease Control and Prevention Agency for 3 years 
from March 2018 to February 2021 (from Spring 2018 to Winter 2020). Moreover, we confirmed 
three most common legal gastrointestinal infectious pathogens from March 2016.
Results: From March 2020, when the COVID-19 epidemic was in full swing and social 
distancing and personal hygiene management were heavily emphasized, the incidence of 
infection from each virus was drastically decreased. The reduction rates compared to the 
averages of the last 2 years were as follows: total viruses 31.9%, norovirus 40.2%, group A 
rotavirus 31.8%, enteric adenovirus 13.4%, astrovirus 7.0%, and sapovirus 12.2%. Among 
bacterial pathogens, the infection rates of Campylobacter and Clostridium perfringens did not 
decrease but rather increased in some periods when compared to the average of the last two 
years. The incidence of nontyphoidal Salmonella, Staphylococcus aureus, or enteropathogenic 
Escherichia coli somewhat decreased but not significantly compared to the previous two years.
Conclusion: The incidence of infection from gastrointestinal viruses, which are mainly 
caused by the fecal-to-oral route and require direct contact among people, was significantly 
reduced, whereas the incidence of bacterial pathogens, which have food-mediated 
transmission as the main cause of infection, did not decrease significantly.
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INTRODUCTION

The year 2020 will be remembered as the time when the global epidemic of coronavirus 
disease 2019 (COVID-19) tremendously impacted everyone's lives. In South Korea, COVID-19 
cases emerged in the early stages of the epidemic before the infection spread globally. People 
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coped with this situation collectively by refraining from going out and gathering with others.1 
In addition, personal hygiene guidelines, such as wearing a mask and hand washing, were 
strictly observed all year round. These lifestyle changes to curb the spread of COVID-19 also 
affected the outbreak of other infectious diseases.2,3 For example, unlike previous years, 
enterovirus-related diseases were seldom reported in the summer of 2020. In addition, the 
incidence of influenza virus, respiratory syncytial virus, and mycoplasma infections, which 
are prevalent in every winter, also decreased in 2020.4-6

However, such reductions are not common to all infectious diseases. The outbreak of 
enterohemorrhagic Escherichia coli (EHEC), which can cause hemolytic uremic syndrome in 
children, was actually a social issue in June 2020 in Korea.7 Gastrointestinal infections have 
been one of the most common life-threatening etiologies in pediatric patients for centuries.8 
Nevertheless, few studies have been conducted on whether and how the incidence rate has 
changed before and after COVID-19. Therefore we examine this and try to explain the reasons 
behind the identified changes using open data released by the Korea Disease Control and 
Prevention Agency (KDCA).

METHODS

Data extraction of infectious causes
The KDCA has been making available open data on various infectious diseases or strains on its 
website (Infectious Disease Portal) since 2001.9 The portal provides yearly and monthly data 
on legal infectious diseases, including infectious gastrointestinal diseases, such as cholera, 
typhoid fever, shigellosis, and EHEC. These data are collected from 192 hospitals participating 
in sample surveillance through the National Infectious Disease Surveillance System. These 
KDCA data can be used without copyright issues unless used for personal benefit.

The cause of gastrointestinal infection was identified using information published in KDCA. 
From these data, we extracted data for 3 years from March 2018 to February 2021 (from 
Spring 2018 to Winter 2020). Gastrointestinal pathogens are categorized into bacteria, 
viruses, and protozoa.10 We excluded the data on protozoa that caused fewer than 10 cases 
per year. Five enteric viruses—group A rotavirus, norovirus, sapovirus, astrovirus, and 
enteric adenovirus—that cause gastrointestinal infections were identified. Among the 11 
bacterial pathogens of investigation, we finally selected data on the five most common 
strains of Campylobacter, Clostridium perfringens, nontyphoidal Salmonella, Staphylococcus aureus, 
and enteropathogenic E. coli (EPEC), excluding pathogens with few occurrences. In addition, 
among data on legal infectious diseases, we excluded cholera, of which fewer than 10 cases 
were reported per year. Therefore, data on the remaining three diseases (typhoid fever, 
shigellosis, and EHEC) from March 2016 to February 2021 were selected for study.

We identified the differences in incidence rate of each pathogen before and after COVID-19 
by comparing to the mean values of the season for the past 2 years and 2020 through the χ2 
analysis in the R program (ver. 3.6.3. https://www.r-project.org).

Ethics statement
This study was conducted with approval from the institutional review board (IRB) of Chung-
Ang University Hospital (IRB no.:2012-028-19346), and informed consent was waived due to 
the retrospective nature of the study.
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RESULTS

Changes in number of viral pathogens that cause gastrointestinal infections 
after COVID-19
From March 2018 to February 2021, the incidence of five gastrointestinal infection-related 
viruses that were subject to sample monitoring was investigated (Fig. 1). In this period, the 
average number of occurrence was the highest for norovirus with 4,468 cases (4,986, 6,174, 
and 2,244 cases, respectively), followed by group A rotavirus with 2,499 cases (3,564, 2,903, 
and 1,029 cases, respectively). These were followed by enteric adenovirus (1,311, 563, and 126 
cases, respectively), astrovirus (776, 912, and 59 cases, respectively) and sapovirus (293, 511, 
and 49 cases, respectively).

From March 2020, when the COVID-19 epidemic was peaking and social distancing and 
personal hygiene management were heavily emphasized, the incidence of each viral infection 
drastically decreased, with the reduction rates compared to the averages of the last 2 years 
being as follows: (total viruses: 31.9%, norovirus: 40.2%, group A rotavirus: 31.8%, enteric 
adenovirus: 13.4%, astrovirus: 7.0%, and sapovirus: 12.2%). Seasonal values also decreased 
significantly for each virus: P < 0.001 except astrovirus (P = 0.04).

Changes in number of bacterial pathogens that cause gastrointestinal 
infections after COVID-19
The incidence of gastrointestinal infection-related bacteria that are subject to sample monitoring 
was also investigated from March 2018 to February 2021 (Fig. 2). Campylobacter infection was 
the most common during this period, followed by C. perfringens and nontyphoidal Salmonella 
infections. Next, about 100 cases of S. aureus and EPEC occurred each year. The incidence of 
these bacteria did not decrease in 2020 compared to what it was in the last 2 years. Rather, 
Campylobacter, C. perfringens, and nontyphoidal Salmonella infections, which accounted for more 
than 100 cases a month, increased in some periods (P < 0.001, P < 0.001, and P < 0.001, 
respectively). From March 2020 to February 2021, the incidence of Campylobacter and C. perfringens 
increased by 107.9% and 101.4%, respectively, compared to the average of last 2 years. In 
addition, the incidence of nontyphoidal Salmonella decreased by 73.0% compared to the 2-year 
average. The incidence of S. aureus was evenly distributed every month in 2020 and decreased by 
56.0% compared to the 2-year average; however, it increased in some months. The incidence of 
EPEC also decreased by 78.2% compared to the 2-year average but increased in some periods.

Changes in number of legal infectious diseases related to gastrointestinal 
infections after COVID-19
The incidence of typhoid fever, shigellosis, and EHEC from March 2016 to February 2021 is 
shown in Fig. 3. In the case of typhoid fever, the mean number of cases per year from March 
2016 to February 2020 was 136.5; however, during the COVID-19 pandemic from March 2020 
to February 2021, it reduced by 37.0% to 86 cases. However, it did not decrease evenly every 
month, and there was also a period when the number of occurrences in a month increased 
compared to the previous one. In the case of shigellosis, an average of 141.5 cases occurred 
annually from March 2016 to February 2020, and the incidence decreased by 80.2% to 
28 from March 2020 to February 2021. The incidence decreased evenly over all seasons. 
Conversely, the incidence of EHEC heavily increased from an average of 129 cases per year 
from March 2016 to February 2020 to 318 cases from March 2020 to February 2021 due to a 
large outbreak of EHEC from June to August 2020. Except for the 3 months of the outbreak, 
the number of occurrence did not increase or decrease significantly compared to before.
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Fig. 1. Incidence of viruses that cause gastrointestinal infections after coronavirus disease 2019 pandemic; confirmed in open data from the Korea Disease 
Control and Prevention Agency.
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Fig. 2. Incidence of bacteria that cause gastrointestinal infections after coronavirus disease 2019 pandemic; confirmed in open data from the Korea Disease 
Control and Prevention Agency. 
EPEC = enteropathogenic Escherichia coli. 



DISCUSSION

Since the COVID-19 pandemic, various studies have been published in the fields of medicine 
and healthcare. Thus far, most studies have been simple case reports or reports on topics 
directly related to COVID-19, such as vaccines, epidemiology, and prognosis according to the 
underlying disease. There has been little research related to the occurrence of gastrointestinal 
infection.11,12 This is the first study on the occurrence of gastrointestinal infections since 
COVID-19, and it is particularly meaningful in that it uses open data from South Korea, which 
is highly reliable. Because of the social distancing enforced due to COVID-19, we noted that 
there were few influenza viral infections (nearly none) during the usual epidemic period 
from February to April, and there were few enteroviral infections, which are common in May 
to July. Conversely, there was an unexpected outbreak of EHEC in June. It was clear that the 
outbreak of infectious diseases was somehow affected by nationwide social distancing. The 
incidence of some diseases decreased significantly, while that of others did not. This study 
was started to identify the association.

The open data of the KDCA showed that the incidence of viruses that cause gastrointestinal 
infections decreased dramatically in March 2020 (Fig. 1). In January and February 2020, 
the frequency of all viruses, including norovirus, was marginally higher than before, 
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Fig. 3. Incidence of legal infectious diseases that cause gastrointestinal infections after coronavirus disease 2019 pandemic; confirmed in open data from the 
Korea Disease Control and Prevention Agency. 
EHEC = enterohemorrhagic Escherichia coli.



but after March, which is when the COVID-19 pandemic began in earnest, the incidence 
decreased significantly. This is closely related to the propagation path of the virus. Viruses 
are transmitted through the fecal-to-oral contamination route or by close contact between 
people. Consequently, hygiene management, such as hand washing or wearing a mask, can 
lead to a huge decrease.11-13 However, these gastrointestinal-related viruses did not show 
dramatic decrease like the respiratory-related viruses did, suggesting the presence of a food-
borne infection route in the case of gastrointestinal-related viruses.13,14

Unlike viral pathogens, bacterial pathogens and legal infectious pathogens did not decrease 
significantly since the COVID-19 pandemic (Figs. 1, 2, and 3). However, it was difficult to 
identify statistical differences in the number of occurrence before and after the COVID-19. It's 
probably due to seasonal effects and sudden outbreaks, such as the EHEC outbreak in June 
2020. But it was clear that a declining tendency of bacterial pathogens was not as pronounced 
as in viral pathogens. This is because the infection of these bacterial pathogens, such as 
Campylobacter, nontyphoidal Salmonella, C. perfringens, and S. aureus, is caused mainly through 
contaminated food or drinking water and not through direct person-to-person transmission 
as in viruses.7,15-17 This assumption is based on the increasing incidence during the summer. 
Restrictions on going outside may have contributed to the increase in the incidence of these 
food-mediated diseases. Gastrointestinal pathogens have a wide range of infection pathways, 
making it difficult to clearly identify these differences.

This study has several limitations. The data of the KDCA are from sample surveillance 
participating organizations at the hospital level or higher and not from all patients 
nationwide as in the Health Insurance Review and Assessment Service (HIRA). Outbreaks 
in specific regions can affect the numbers; therefore, they may not be representative of 
the overall trend. In addition, there were only 3 years of data from March 2018 to February 
2021 because the participating organizations under investigation were changed in 2017. 
However, the legal infectious diseases were analyzed for 5 years because the data were 
from a nationwide sample. Conversely, HIRA data are based on disease codes, which can 
lead to missing or misdiagnosed actual pathogens, whereas the data from the KDCA have 
the advantage of being accurate. The possibility that patients did not visit the hospital or 
could not be treated due to the COVID-19 outbreak should also be considered. However, 
considering South Korea's low medical costs and easy access to medical institutions, such an 
impact is thought to have been minimal. KDCA also provides data on number of occurrence 
according to age. However, since this study was only trying to confirm the nationwide trend 
of gastrointestinal diseases after the pandemic, we did not investigate the data according to 
age. We are considering further studies that would take into account the incidence by age.

In conclusion, despite these limitations, we confirmed that there was a difference in the 
incidence of gastrointestinal pathogens depending on the route of infection transmission. 
After COVID-19, although most infectious diseases are thought to have decreased, 
interesting changes have been confirmed in gastrointestinal infectious diseases, which have 
various routes of transmission and are different from respiratory infectious diseases. The 
incidence of gastrointestinal viral infections, which are mainly caused by the fecal-to-oral 
route and require direct contact between people, was significantly reduced, whereas the 
incidence of bacterial pathogens, whose main cause of infection is food-mediated, did not 
decrease significantly.
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