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ABSTRACT

Emerging infectious diseases have risen sharply due to population growth, urbanization, travel, 
trade, and environmental changes, with outbreaks like severe acute respiratory syndrome, 
Middle East respiratory syndrome, and coronavirus disease 2019 highlighting the global need 
for effective surveillance systems. Various infectious disease surveillance systems are applied 
depending on the surveillance objectives, target populations, and geographical scope. While 
Korea has a robust surveillance system, challenges remain in integrating data, enhancing 
coordination, and improving response efficiency. This article reviews the types and roles of 
infectious disease surveillance systems through a literature review and proposes strategies for 
improving Korea’s surveillance system by comparing it with those of other countries, including 
the World Health Organization (WHO). To strengthen Korea’s surveillance framework, 
a comprehensive strategy should be implemented to interconnect multiple surveillance 
mechanisms and enhance real-time data sharing. A centralized data platform must integrate 
these systems, leveraging artificial intelligence and big data analytics for faster outbreak 
analysis. International collaboration through data-sharing networks with the WHO, European 
Center for Disease Prevention and Control, and U.S Centers for Disease Control and Prevention 
is essential, along with standardized reporting formats to improve interoperability.

Keywords: Epidemiological Monitoring; Infectious Disease; Pandemic Preparedness;  
South Korea; Surveillance System

THE BACKGROUND OF SURVEILLANCE SYSTEM

Emerging infectious diseases have increased significantly over the past 50 years due to 
population growth, urbanization, increased travel and trade, socioeconomic disparities, 
and changes in human-environment interactions.1 Outbreaks of severe acute respiratory 
syndrome (SARS) in 2003, H1N1 influenza in 2009, Middle East respiratory syndrome 
(MERS) in 2012, as well as outbreaks of Ebola and avian influenza, have underscored the 
global impact of infectious diseases.2 The emergence of coronavirus disease (COVID-19) 
in 2019, which spread across multiple Asian countries and prompted the World Health 
Organization (WHO) to declare a Public Health Emergency of International Concern in 
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January 2020 — followed by a pandemic declaration in March 2020 — highlighted the 
critical importance of systematic infectious disease surveillance and response systems.3 This 
global crisis demonstrated the necessity of establishing a rapid, coordinated, and effective 
surveillance system as an essential component of public health.

An infectious disease surveillance system systematically collects, analyzes, and interprets 
data on disease occurrences, providing vital information to policymakers and public 
health professionals. These data help identify causes, transmission patterns, and high-
risk populations, which in turn facilitates the development of prevention and response 
strategies.4

Korea has progressively developed a systematic surveillance and response framework through 
its experience in managing domestic and global infectious disease crises. MERS, first 
reported in Saudi Arabia in 2012, spread to Korea in 2015 after a confirmed case in a traveler 
returning from the Middle East. The outbreak mainly affected medical institutions, resulting 
in a total of 186 confirmed cases nationwide. At that time, the health authorities classified 
MERS as a Group 1 infectious disease and designated major outbreak areas, including the 
Middle East, as high-risk quarantine zones. A surveillance system was established, requiring 
individuals who had traveled to the Middle East or had contact with confirmed patients to 
report any symptoms within 14 days.5,6

As of 2022, a total of 341 suspected MERS cases were reported through the surveillance 
system. During the winter months of January and February, 103 cases were reported, 
accounting for 30.2% of the annual total. The number of reported cases then declined but 
surged again from October to December, with 211 cases reported, making up 61.9% of the 
total cases (Fig. 1). This pattern appears linked to the government’s implementation of a 
simultaneous COVID-19 and MERS response system in March 2022. Following the winter 
season, the number of suspected MERS reports remained stable. However, a sharp rise in 
Middle Eastern travelers and the onset of the influenza season contributed to an increase in 
reported cases in late 2022.6
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Fig. 1. 2022 Monthly Middle East respiratory syndrome suspicion report and suspected patient status.



The MERS outbreak underscores the importance of an infectious disease surveillance system. 
By operating a surveillance system, health authorities strengthen monitoring of international 
arrivals through enhanced quarantine inspections.

It is also crucial to operate an optimized surveillance system tailored to specific surveillance 
objectives and target populations in response to the increasing threat of infectious diseases. 
To achieve this, an in-depth review of existing surveillance systems is necessary to evaluate 
their roles and limitations.

EVOLUTION AND LEGAL FRAMEWORK OF KOREA’S 
INFECTIOUS DISEASE SURVEILLANCE SYSTEM
Korea’s infectious disease surveillance system has evolved significantly, shaped by both 
national and global health crises. Following the Korean War in the 1950s, the country faced 
repeated outbreaks of waterborne diseases,7 leading to the establishment of its first legal 
framework for infectious disease control with the enactment of the Prevention of Contagious 
Disease Act in 1954.8

During the 1980s and 1990s, Korea encountered sporadic cases of emerging and re-emerging 
infectious diseases,9 necessitating improved surveillance measures. In 1995, the establishment 
of the Ministry of Health and Social Affairs (currently, the Ministry of Health and Welfare) 
marked the beginning of a comprehensive public health administration system.10

In 2000, the Prevention of Contagious Disease Act was renamed the Infectious Disease 
Control and Prevention Act, introducing a classification system that categorized infectious 
diseases into four groups based on severity and transmission risk. However, early reporting 
mechanisms had limitations,11 as underreporting hindered the development of effective 
outbreak response strategies.8,12

As Korea modernized, various systems for the prevention and control of infectious diseases 
were introduced. The existing Prevention of Contagious Disease Act was replaced by the 
Infectious Disease Prevention and Control Act (2010), which provided comprehensive 
regulations on disease prevention, surveillance, quarantine, and management.8 In addition, 
a risk response system for infectious disease was implemented to enhance national and 
global preparedness.

The initial response to the COVID-19 pandemic in early 2020 was influenced not only by 
past experiences with frequent infectious disease outbreaks but also by structural challenges 
within the Ministry of Health and Welfare. These challenges included difficulties in 
independently making policy decisions related to infectious diseases, as well as limitations in 
healthcare workforce capacity and financial support for large-scale responses.13

In June 2020, the Korean government proposed a bill to elevate the KCDC to an independent 
agency. The Government Organization Act and the Organization Amendment Bill for the 
Korea Disease Control and Prevention Agency (KDCA) and the Ministry of Health and 
Welfare were subsequently passed in the National Assembly.14 In September 2020, KCDC 
was officially upgraded to the KDCA, strengthening its independence and operational 
capabilities.15 This restructuring significantly expanded the organization’s personnel and 
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resources. In addition to infectious disease prevention, control, and quarantine efforts, 
the KDCA was granted overall authority over epidemiological investigations, vaccine 
development, and health risk management.5 Currently, the KDCA is responsible for 
overseeing infectious diseases, chronic illnesses, and other health risks, marking a milestone 
in Korea’s ability to formulate policies, allocate resources efficiently, and establish a globally 
recognized disease management system.16,17

The Infectious Disease Control and Prevention Act, which has been revised several times since 
its enactment in 1995, aims to detect occurrences early and spread of infectious diseases.18 It 
establishes a comprehensive quarantine system to minimize public health risks and provides 
the foundation for infectious disease reporting, epidemiological investigations, vaccination 
programs, and crisis response systems. According to Article 2 of the Infectious Disease Control 
and Prevention Act, infectious diseases are classified, and management levels are determined 
based on factors such as fatality rates and transmissibility, as shown in Supplementary Table 1.  
The Act imposes reporting obligations on physicians, practitioners of Korean medicine, 
medical institutions, and specimen testing facilities. Furthermore, it mandates systematic data 
collection, analysis, and dissemination through the infectious disease information system, 
ensuring efficient management of disease-related information.19,20

To establish a national vaccination plan and system, Article 33-4 of the Infectious Disease 
Control and Prevention Act mandates compliance with the Personal Information Protection 
Act when handling personal information related to vaccination. This includes details such 
as the personal information of vaccine recipients, the names of vaccinators, the type of 
vaccine administered, the date and time of vaccination, as well as reports and notifications 
of adverse reactions following vaccination. Additionally, the Quarantine Act governs 
quarantine operations at airports, ports, and other entry points to prevent the spread of 
infectious diseases from abroad. It specifies diseases subject to quarantine and outlines the 
epidemiological investigations and testing procedures required during quarantine.21

The Framework Act on the Management of Disasters and Safety classifies infectious diseases 
as a form of national disaster and stipulates the establishment of the Central Disaster 
and Safety Countermeasures Headquarters in the event of a large-scale infectious disease 
outbreak.22 Furthermore, it formalizes a cooperation system between the central government 
and local governments to ensure coordinated responses. Infectious diseases are also 
incorporated into the national crisis management system, which consists of 302 manuals 
that guide emergency response procedures.23

INFECTIOUS DISEASE SURVEILLANCE SYSTEMS: 
STRUCTURE AND CLASSIFICATION
Infectious disease surveillance refers to the process of continuously and systematically 
collecting data related to infectious diseases, pathogens, and vectors, analyzing and 
interpreting the data, and timely disseminating the results to the public for the prevention 
and control of infectious diseases (Table 1).24

Mandatory and sentinel surveillance
A mandatory surveillance system requires healthcare providers and laboratories to report 
specific infectious diseases to public health authorities without delay.25 This system is crucial 
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for tracking high-priority diseases that pose significant public health threats. For example, 
the United Kingdom implemented mandatory surveillance in 2001 following a sharp rise in 
bloodstream infections caused by methicillin-resistant Staphylococcus aureus.26

In the case of Korea's sentinel surveillance system, it is operated through designated sentinel 
surveillance institutions in accordance with infectious diseases under Article 2, Paragraph 16, 
Subparagraph 2 of the Infectious Disease Control and Prevention Act. While the severity of 
the diseases under surveillance is relatively low, the system requires continuous monitoring 
due to the high incidence of cases.24

Syndromic and event-based surveillance
Syndromic surveillance monitors symptoms or patterns that may indicate the early stages 
of an outbreak. Instead of relying on laboratory confirmation, this system analyzes real-
time health data, including emergency department visits, pharmacy sales, and absenteeism 
rates in schools and workplaces.27-30 For example, the U.S. Centers for Disease Control and 
Prevention (U.S. CDC) utilizes real-time medical data from BioSense, and Google Flu Trends 
previously predicted influenza outbreaks using search data. However, syndromic surveillance 
has limitations, as it can be difficult to determine the exact cause of symptoms, leading to 
false positives or misclassification. Additionally, many symptoms are non-specific, making it 
hard to distinguish between infectious and non-infectious factors.31-33

Event-based surveillance monitors infectious disease outbreaks by incorporating unofficial 
information sources alongside standardized data collected through traditional surveillance 
systems. It analyzes unstructured data such as media sources (both online and offline news) 
and community activity, to identify early warning signs of outbreaks. By combining this 
data with official information, event-based surveillance enhances public health response 
capabilities.34,35 Examples of event-based surveillance systems include ProMED-Mail, 
a global network that tracks infectious disease news worldwide, and HealthMap, which 
utilizes online data to generate real-time infectious disease maps.36 The KDCA operates 
an Emergency Operations Center that continuously collects event-based data to enhance 
preparedness for public health crises. By sharing rapid assessment data with relevant 
organizations, it provides a foundation for multidisciplinary rapid response efforts during 
international public health emergency.37 Despite its benefits, event-based surveillance 
faces challenges related to data reliability and accuracy, as rumors and misinformation can 
complicate outbreak detection and analysis.38
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Table 1. The various types of infectious disease surveillance systems
Type Definition Advantages Disadvantages
Mandatory All cases of a particular disease must be 

reported.
- Complete data for accurate disease monitoring. - High resource and cost.

- Difficulty implements in large populations.
Sentinel A subset of the population is selected for 

monitoring, with results extrapolated to the 
whole population.

- Less resource. - �May not capture all cases, leading to 
potential underreporting.- Intensive than mandatory surveillance.

- Can provide reliable data with fewer resources. - Can introduce sampling bias.
Syndromic Surveillance based on reported symptoms or 

syndromes rather than confirmed diagnoses.
- Early detection of outbreaks. - �May lead to false positives or negatives due 

to symptom overlap.- Faster response time.
- �Less accurate than laboratory-confirmed 

cases.
Event-based Monitoring reports of unusual events or 

outbreaks from various sources, including 
news and social media.

- Can detect outbreaks in real time. - May generate false alarms.
- Low cost and resource requirements. - Data may lack quality and consistency.

Laboratory-
based

Surveillance through laboratory-confirmed 
tests and diagnoses.

- High accuracy and reliability. - Expensive and requires specialized facilities.
- �Provides detailed information on pathogens and 

trends.
- May be slow due to diagnostic processes.



Laboratory-based surveillance
Laboratory-based surveillance enables the precise diagnosis of infectious diseases by directly 
detecting pathogens (e.g., salmonellosis and shigellosis) through laboratory testing methods. 
This system provides objective data on pathogen characteristics, allowing for the early detection 
of emerging infectious diseases and drug-resistant bacteria.39 Laboratory-based surveillance 
uses techniques such as microbial cultures, polymerase chain reaction, antigen-antibody 
testing, and genetic sequencing to identify pathogens. A major international laboratory 
network is the Global Influenza Surveillance and Response System (GISRS), which analyzes 
influenza virus samples collected globally to monitor new virus strains and provide early 
warnings for seasonal and novel influenza outbreaks.40 Additionally, the Global Antimicrobial 
Resistance Surveillance System, operated by the WHO, collects data on pathogen resistance to 
identify global trends in antibiotic resistance. Surveillance of new viruses like COVID-19, SARS, 
and MERS is rapidly carried out through laboratory-based surveillance systems.41

While laboratory-based surveillance is highly accurate, it requires specialized technology, 
equipment, and trained personnel, making it costly and difficult to implement in rural or 
resource-limited areas. Furthermore, laboratory surveillance often requires additional time 
for pathogen identification, limiting its ability to provide real-time outbreak detection.42-44

Joint surveillance of zoonotic infectious diseases
Zoonotic diseases, which can spread between humans and animals, require comprehensive 
management through collaboration among the health, agriculture, livestock, environment, 
and marine sectors under the ‘One Health’ approach.45 Examples of zoonotic diseases 
include anthrax and rabies, while bacterial zoonoses include tuberculosis, brucellosis, and 
salmonellosis.

In Korea, the Animal and Plant Quarantine Agency, the Ministry of Oceans and Fisheries, the 
Ministry of Environment, and the KDCA collaborate to operate a joint surveillance system for 
zoonotic diseases. This system integrates animal, the environmental, and human health data 
to improve infectious disease monitoring and response. To enhance zoonotic surveillance, an 
One Health information platform is being developed to facilitate real-time data sharing among 
institutions. This platform will standardize data formats for compatibility and incorporate big 
data analytics and artificial intelligence to predict infectious disease outbreak patterns.46,47

THE KOREAN NATIONAL NOTIFIABLE DISEASE 
SURVEILLANCE SYSTEM
Group 1 infectious diseases require stringent isolation measures, such as negative pressure 
isolation rooms, as they include bioterrorism-related pathogens. Due to their high fatality rates 
or significant risk of outbreaks, they must be reported immediately upon detection or during an 
epidemic. Group 2 infectious diseases require isolation and must be reported within 24 hours 
of detection due to their potential for transmission. Group 3 infectious diseases necessitate 
continuous monitoring and must be reported within 24 hours of detection.20

Doctors, dentists, and practitioners of Korean medicine are required to report cases to the 
head of their medical institution, who then reports them to the local public health center. 
If an employee discovers an infectious disease case through laboratory testing, they must 
notify the laboratory head, who then reports the case to the local health center via fax or 

6/16

Korea’s Infectious Disease Surveillance System

https://doi.org/10.3346/jkms.2025.40.e108https://jkms.org



through the KDCA’s online reporting system (https://eid.kdca.go.kr).48 In case of the sentinel 
surveillance system process, the local public health center then forwards the report to the 
provincial or municipal authorities, which in turn verify the information and submit it to the 
KDCA (Fig. 2).19 For infectious diseases requiring specimen-based surveillance, cases must 
be reported within seven days if a diagnosis, suspected case, or pathogen carrier is identified, 
or if an autopsy confirms infection.20

ROLES OF THE SURVEILLANCE SYSTEMS

During the initial spread of COVID-19, the surveillance system enabled early recognition of 
the outbreak in China, prompting enhanced screening measures for individuals entering 
Korea.49 The surveillance system, designed to mitigate the social and economic impact of 
infectious diseases, strengthens national health capacity in several key ways.50

First, the system quickly identifies the occurrence and spread of infectious diseases, allowing 
for timely intervention. It continuously monitors disease trends, detects abnormal patterns, 
assesses outbreak risks, and issues alerts to prevent regional or international transmission. 
Over the past five years, the KDCA’s Central Disease Control Headquarters has issued crisis 
warnings for MERS, Ebola, bioterrorism-related diseases, and emerging infections (Fig. 3).51 
The crisis situations at each stage are outlined in Supplementary Table 2.

The second role of the surveillance system is the collection and analysis of key 
epidemiological data, such as incidence, prevalence, and mortality. The collected and 
analyzed data serve as a critical foundation for health policy decisions, including epidemic 
prediction modeling, the development of response strategies, the procurement of vaccines 
and drugs, and the allocation of medical resources such as hospital beds and medical 
personnel.52 For instance, data from Korea's Epidemiological Investigation Support System 
plays a vital role in managing the spread of infectious diseases by efficiently tracing contacts 
of confirmed cases and analyzing contact patterns.53

The third role of the surveillance system is to support infectious disease prevention and 
management policies. The system aids in the design and implementation of preventive 
measures aimed at reducing disease transmission. It assesses the effectiveness of policies 
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such as vaccination programs, the distribution of quarantine resources, and social distancing 
measures, providing necessary feedback for policy adjustments. For example, real-time 
influenza epidemic data collected through the system help determine optimal vaccination 
timing and prioritization.54

The final role of the surveillance system is raise public awareness and provide education 
through various media channels. By providing the public with accurate and timely 
information, it fosters trust in public health authorities and promotes proactive health 
behaviors to prevent the spread of infectious diseases. Additionally, the system offers 
targeted education and training on infectious disease control for healthcare workers and 
the broader community.55 To reinforce public health practices, the KDCA conducts annual 
infectious disease prevention campaigns emphasizing personal hygiene measures such as 
handwashing and mask-wearing.56

LIMITATIONS AND CHALLENGES OF SURVEILLANCE 
SYSTEM OPERATION
Despite the legal requirement for infectious disease reporting, compliance with reporting 
deadlines has steadily declined, from 97.9% in 2020 to 96.8% in 2021 and 94.6% in 2022. 
The decline has been attributed to limited awareness regarding national notifiable infectious 
diseases, confusion about reporting deadlines, and the complexity of the reporting system.56 
Additionally, reporting may be omitted for patients with mild symptoms or in regions with 
insufficient monitoring capabilities, making it difficult to track transmission patterns and 
efficiently implement prevention and quarantine plans.57,58

Another major challenge is regional disparities in medical infrastructure. In rural, 
underprivileged, or developing regions, surveillance capacity is limited due to insufficient 
healthcare budgets and a shortage of trained personnel. Consequently, reporting rates vary 
between medical institutions, quarantine enforcement differs across regions, and initial 
outbreak responses may be delayed, compromising overall disease containment efforts.59-62
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Although the Infectious Disease Prevention and Control Act provides a foundational legal 
framework, it lacks specific guidelines for large-scale pandemics.63 Concerns remain 
regarding the balance between mandatory measures, such as quarantine enforcement, and 
issues of personal freedom and privacy rights. Additionally, the use of mobile applications 
and big data for real-time location tracking has raised ethical and legal debates regarding 
individual privacy protections.64-66

COMPARISON OF INFECTIOUS DISEASE SURVEILLANCE 
SYSTEMS
The U.S. CDC, European Center for Disease Prevention and Control (ECDC), and WHO 
operate infectious disease surveillance systems targeting different regions, facilitating the 
prevention and control of outbreaks through information sharing and cooperation. These 
organizations play key roles in data collection, analysis, and policy recommendations, 
serving as central hubs for international collaboration, particularly during global health 
crises (Table 2).41

The U.S. CDC, through the National Center for Emerging and Zoonotic Infectious Diseases 
collaborates with state and local public health agencies to collect and share infectious disease 
data. Key surveillance networks include the National Notifiable Diseases Surveillance System 
(NNDSS) and BioSense.67,68 NNDSS collects and analyzes infectious disease data from state 
and local health departments. BioSense monitors real-time hospital emergency visits to detect 
potential outbreaks early.69-70 The CDC also conducts population-based surveillance for 
specific diseases such as the influenza surveillance network (FluSurv-Net), foodborne diseases 
surveillance (FoodNet), and passive surveillance for insect vector diseases (ArboNet).70,71 
Hospitals, healthcare providers, and laboratories must report cases to local health departments, 
which in turn report to the CDC through both formal and informal channels.67

The ECDC works with 27 European Union member states to integrate infectious disease data 
and coordinate surveillance efforts.72 The European Infectious Disease Surveillance System 
(TESSy) collects and analyzes outbreak data from national health authorities, providing 
real-time insights into infectious disease trends. The European Early Warning and Response 
System (EWRS) detects and shares outbreak alerts among member states, enhancing regional 
preparedness and response coordination.73,74 ECDC contributes to the response to global 
infectious diseases by coordinating and sharing information between member states, providing 
policy recommendations and quarantine guidelines, and collaborating with the WHO.75
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Table 2. Comparison of global infectious disease surveillance systems
Institutions Region and scope Surveillance system Activities
U.S. CDC United States and 

International
NNDSS, BioSense - Focuses on domestic data collection and analysis

- Collaborates with state governments
- Develops an early warning system

ECDC EU and EU member 
states

TESSy, EWRS - Integrates data and facilitates information sharing among EU member states
- Coordinates surveillance and response measures between countries

WHO Global GISRS, EIOS, IHR - Conducts global infectious disease surveillance
- Operates under the framework of the IHR
- Develops early warning systems for global health threats

CDC = Centers for Disease Control and Prevention, NNDSS = National Notifiable Diseases Surveillance System, ECDC = European Centre for Disease Prevention 
and Control, TESSy = The European Surveillance System, EWRS = European Early Warning and Response System, WHO = World Health Organization, GISRS = 
Global Influenza Surveillance and Response System, EIOS = Epidemic Intelligence from Open Sources, IHR = International Health Regulations.



The WHO conducts global surveillance activities and collaborates with the health 
departments of its member countries. The GISRS collects and analyzes influenza data from 
over 150 public laboratories in 125 countries.76 The International Health Regulations (IHR) 
mandate member states to report outbreaks that could pose a public health emergency.77 
Meanwhile the Pandemic Influenza Preparedness Framework facilitates virus data sharing 
and vaccine distribution.78 The Epidemic Intelligence from Open Sources (EIOS) supports 
public health decision-making by gathering information from member states, international 
organizations, expert networks, and research institutes. Additionally, global initiatives such 
as the Early Alerting and Reporting System and the Hazard Detection and Risk Assessment 
System — projects of the Global Health Security Initiative — along with ProMED, the Global 
Public Health Intelligence Network, HealthMap, and the Europe Media Monitor, further 
strengthen global disease tracking.79

Singapore utilizes advanced digital surveillance and smart technology for efficient contact 
tracing and quarantine enforcement. The TraceTogether app records Bluetooth signals between 
users and securely stores contact data, which is then shared with disease control authorities 
when a confirmed case is detected. This system balances privacy protection with effective 
disease tracking.80 Taiwan’s entry quarantine system integrates health status reports with travel 
records, allowing authorities to identify and monitor high-risk individuals.81 The National 
Health Insurance Administration links COVID-19 infection status to individual health records, 
enabling effective tracking and intervention.82 Japan’s Health Center Real-time Information-
sharing System on COVID-19, enables real-time tracking of infectious disease cases, patient 
status, and hospital bed availability. The Contact-Confirming Application notifies users of 
potential exposure to confirmed cases, enhancing digital contact tracing efforts.83,84

Since 2023, Korea has implemented the Korea Wastewater Surveillance program, a national 
sewage-based surveillance system covering 17 cities or provinces. This initiative enhances early 
detection capabilities by tracking viral loads in wastewater samples, expanding the scope of 
epidemiological surveillance.85 Compared to international practices, Korea’s health-related 
surveillance systems operate independently, lacking strong interagency coordination. In 
contrast, the WHO, ECDC, and U.S. CDC utilize integrated surveillance systems that promote 
data-sharing, policy coordination, and global collaboration.75 To strengthen infectious disease 
prevention, detection, and response, Korea should enhance national database integration and 
establish a centralized infectious disease data portal for streamlined access, fostering improved 
communication and cooperation among public health institutions.86

STRENGTHENING THE SURVEILLANCE SYSTEM

Improving reporting compliance requires reinforcing the obligation of medical institutions 
to report infectious diseases, offering appropriate incentives, and streamlining the reporting 
process. Additionally, education and outreach activities should be enhanced to provide 
clear and standardized guidance on reporting procedures.87 Strengthening community 
participation is also essential, such as establishing a community-based surveillance system 
that actively involves local residents.88

Expanding financial and workforce support for public health centers and medical institutions 
in rural areas is critical. Integrating remote medical technology and digital surveillance tools 
will help ensure uniform surveillance capabilities across all regions.89,90
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Legal and institutional measures for effectively responding to infectious diseases remain 
inadequate whenever a new outbreak occurs. To address this issue, pre-established 
regulations and guidelines must be developed to facilitate rapid and flexible responses. 
Additionally, a differentiated legal framework should be introduced to apply varying levels of 
quarantine measures based on the severity of the infectious disease.58,91

CONCLUSION

The surveillance of infectious diseases is a fundamental component of public health policy, 
ensuring the timely detection, monitoring, and response to outbreaks.26 While Korea has 
implemented a robust surveillance system, challenges persist in data integration, interagency 
coordination, and response mechanisms.92 To address these issues, a comprehensive strategy 
must be established to interconnect surveillance mechanisms while enhancing real-time data 
sharing and analysis.

Moving forward, infectious disease surveillance should not focus on specific diseases but 
rather adopt a One Health framework that integrates environmental, animal, and human 
health factors. The One Health approach is widely recognized as a fundamental principle 
for managing neglected tropical diseases and zoonoses, demonstrating that a collaborative 
approach across these sectors yields greater efficiency and synergy compared to independent 
sector operations.93

Furthermore, different types of infectious disease surveillance systems should be 
implemented in parallel to leverage their respective strengths and mitigate limitations. For 
example, combining mandatory surveillance with sentinel and laboratory surveillance can 
help reduce unreported cases. Integrating sentinel surveillance with syndromic surveillance 
enhances early warning capabilities and addresses potential underreporting. Similarly, 
syndromic surveillance, when paired with sentinel surveillance and event-based surveillance, 
facilitates the timely detection of unusual outbreaks. Moreover, linking event-based 
surveillance with syndromic surveillance improves the reliability of unstructured data.

In addition to domestic surveillance systems, international networks such as the WHO, 
ECDC, and the U.S. CDC should be leveraged to detect infectious diseases that spread across 
borders due to globalized trade and travel. For instance, a hepatitis A outbreak in the United 
Kingdom was identified through surveillance systems as originating from imported food. 
A notable example of a regional approach is the pan-European surveillance network, which 
currently monitors salmonella infections, legionnaires’ disease, and viral infections.94

By leveraging the unique characteristics of each system within the One Health framework and 
integrating infectious disease surveillance systems as needed, enhanced collaboration with 
international networks will enable Korea’s infectious disease surveillance system to advance 
further and strengthen its contribution to global public health security.

SUPPLEMENTARY MATERIALS

Supplementary Table 1
National notifiable infectious diseases classification
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Supplementary Table 2
The crisis situations at each stage
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