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Policy Note

Training Outcomes of Healthcare Workers for Emerging and
Bioterrorism-related Infectious Disease Response, 2024

Hyojin Hur @, Bryan Inho Kim @, Sang—-Gu Yeo*

Division of Emerging Infectious Disease Response, Department of Infectious Disease Emergency Preparedness and Response,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: The 2024 training program for healthcare workers responding to emerging and bioterrorism-related infectious diseases
was conducted to train specialized personnel capable of responding promptly and effectively to infectious disease outbreaks. This
study aimed to analyze the program’s implementation, evaluate its effectiveness, and propose directions for future improvement.
Methods: The training program consisted of three basic courses and four advanced courses and was conducted a total of 13 times.
Advanced courses aimed to enhance practical competencies through tabletop and functional exercises. Training effectiveness was
assessed using Kirkpatrick’s Level 1 (training satisfaction) and Level 2 (learning assessment) models to measure learning efficacy,
practical efficacy, and knowledge improvement.

Results: A total of 231 participants completed the program, achieving 103.1% of the planned enrolment of 224 participants.
Functional exercises received the highest satisfaction scores. Assessment of effectiveness revealed an increase of 48.7% in learning
efficacy, 102.2% in practical efficacy, and 10.2% in knowledge levels.

Conclusions: The training program effectively strengthened practical competencies, with the most significant impact on improving
practical efficacy. Expanding functional exercises and enhancing the educational infrastructure will be essential for future program

improvements.

Key words: Emerging infectious diseases; Bioterrorism-related infectious diseases; Healthcare workers training

*Corresponding author: Sang-Gu Yeo, Tel: +82-43-719-9100, E-mail: yeosg@korea.kr

Introduction

Emerging and bioterrorism-related infectious diseases
pose a significant threat to national and public health sys-
tems, necessitating effective preparedness and rapid response.
The coronavirus disease 2019 pandemic has highlighted the

importance of structured training programs for healthcare
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workers. These programs reportedly contribute to improving
knowledge, attitudes, and skills, ultimately strengthening infec-
tious disease response capabilities [1].

The incidence of infectious disease outbreaks, includ-
ing avian influenza, Middle East Respiratory Syndrome, and
Mpox, has been progressively increasing, emphasizing the need

for continuous training and functional exercises for healthcare
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Key messages
(D What is known previously?

Healthcare worker training programs encompass basic
and advanced courses, emphasizing the need for system-
atic response training.

(@ What new information is presented?

Functional exercises improved satisfaction and con-
tirmed their effectiveness in strengthening practical
competencies.

® What are implications?

Expanding practical training and enhancing infra-
structure are essential for sustaining continuous skill
development.

personnel to reinforce the public health emergency response
system [2-4]. Additionally, recent bioterrorism threats, such
as unknown international postal packages in 2023 and North
Korea’s balloon-borne biological agent threats in 2024,
have further increased the need to train healthcare work-
ers in emerging and bioterrorism-related infectious disease
responses.

In response, the Korea Disease Control and Prevention
Agency (KDCA) has been systematically implementing a train-
ing program for healthcare workers. The objective of this study
was to analyze the implementation outcomes of the 2024

training program and propose directions for improvement.

Methods

1. Implementation Framework
The 2024 training program for healthcare workers re-

sponding to emerging and bioterrorism-related infectious

www.phwr.org Vol 18, No 28, 2025

diseases was organized by the KDCA and executed by the
Public Healthcare Training Center, National Medical Center,
which is responsible for developing, operating, and evaluating
the program. The program was implemented in collaboration
with internal and external experts to ensure its validity and ef-
fectiveness. The experts provided consultations on curriculum
design and content development and analyzed the post-train-
ing evaluation results to propose areas for improvement (Figure
1).

Participants were primarily recruited from healthcare insti-
tutions, including regional public hospitals, Red Cross hospi-
tals, nationally designated isolation facilities, infectious disease
hospitals, and private healthcare institutions. Additionally, first
responders from the military, fire departments, public health
centers, and quarantine stations were included. The program

was conducted from January 1 to December 31, 2024.

Supervising
Organization

NMC
Public Healthcare Training Center

Implementing
Institution

- Training program implementation

NMC External experts
National Central Hospital

- Advisory and expert support

Figure 1. Implementation framework for training programs
KDCA=Korea Disease Control and Prevention Agency; NMC=
National Medical Center.
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2. Training Curriculum

The 2024 training curriculum was developed based on an
evaluation of the 2023 program. The 2023 training program
received 238% more applications than the number of available
slots; however, only 30.1% of applicants completed the train-
ing, indicating that training opportunities were highly limited.
Additionally, there was a strong demand for more hands-on,
practice-based training, highlighting the need for program ex-
pansion. To address these issues, the 2024 curriculum was re-
structured to include three basic courses focused on infectious
disease response exercises and four advanced courses based on
problem-solving. The total number of training sessions was
increased from 10 to 13 to improve accessibility and provide
more practical training opportunities [5].

To accommodate this high demand, the duration of train-
ing was shortened, and the number of participants and ses-
sions was increased. In particular, a one-day training format
was introduced for physicians to enhance participation rates.
Furthermore, new tabletop and functional exercises were in-
corporated, enabling trainees to experience real-life infectious
disease response scenarios and develop practical skills.

To further enhance practical learning, a virtual reality
(VR)-based personal protective equipment (PPE) donning
and doffing simulation was introduced into a competency en-
hancement course for emerging infectious disease responses.

This allowed the trainees to practice repeatedly in a controlled,

—

AEUG LEVEL-D Aol - A|xt31)]
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immersive environment that resembled real-world infectious
disease response scenarios. Tabletop and functional exercises
were integrated to strengthen practical skills in strategic plan-
ning, patient transport, and isolation ward operations, thereby
equipping trainees with the ability to respond rapidly and sys-

tematically to infectious disease outbreaks (Figure 2).

3. Training Evaluation

Training effectiveness was assessed using Kirkpatrick’s
four-level training evaluation model, focusing on Levels 1
(training satisfaction) and 2 (learning assessment). Training
satisfaction was evaluated across all seven courses using a five-
point Likert scale to assess lecture content, instructors, train-
ing support, and overall satisfaction. Learning outcomes were
measured by assessing learning efficacy, practical efficacy, and
knowledge improvement through pre- and post-training eval-
uations [6].

Learning efficacy and practical efficacy were measured us-
ing structured questionnaires consisting of eight and five items,
respectively, rated on a five-point Likert scale. Knowledge im-
provement was assessed using a written test comprising 20

items, with identical questions administered before and after

the training.

Figure 2. Training activities in the
healthcare workers training program
for emerging and bioterrorism-related
infectious disease response

(A) Virtual reality-based personal pro-
tective equipment donning and doffing

training. (B) Functional exercise for

emerging infectious disease response.
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Results

1. Participant Characteristics Analysis

The 2024 training program for specialists in emerging and
bioterrorism-related infectious disease response recruited 224
participants, received 572 applications, and was completed by
231 individuals. The completion rate was 93.3% for the basic
training course and 120.2% for the advanced training course.
The higher completion rate of the advanced course is attribut-
able to its one-day format, which posed fewer scheduling con-
flicts for participants. In contrast, the basic course, conducted
over one to two nights, showed a relatively lower completion
rate due to frequent absences arising from work-related con-
straints. To accommodate the high demand, the advanced
course conducted in the latter half of the year was implemented
by enrolling participants in excess of the initially planned quota
(Table 1). Among the participants, 82.7% were female, and the
majority were in their 30s (42.4%). Participants were predom-
inantly affiliated with public healthcare institutions (39.8%),
followed by private institutions (21.6%) and regional public

hospitals (18.2%). Regarding occupation, nurses, physicians,

and paramedics accounted for 78.8%, 9.5%, and 2.6% of par-
ticipants, respectively. Overall, 42.9% of participants had 1-4
years of experience in infectious disease responses (Table 2).
These findings indicate a high demand for training on
emerging and bioterrorism-related infectious disease respons-
es, particularly among nurses and healthcare professionals af-
filiated with public medical institutions. The high participation
rate suggests the necessity for continuous education and the

development of specialized training programs.

2. Training Satisfaction Analysis

Training satisfaction was evaluated based on four catego-
ries using a five-point scale: lecture content, instructors, train-
ing support, and overall satisfaction (Figure 3). Satisfaction
with lecture content, which assessed lecture topics, difficulty
level, and teaching methods, received a rating of 4.7 for ad-
vanced courses and 4.6 for basic courses. Instructor satisfac-
tion, which measured instructor expertise and effectiveness in
content delivery, was rated 4.9 and 4.7 for the advanced and
basic courses, respectively. Moreover, satisfaction with training

support, which covered the educational environment, course

Table 1. Training enrollment and completion status
PRI sopiaton Cogoeie? <O
Total 224 572 231 103.1
Basic courses
Capacity building for emerging infectious diseases response 80 190 76 95.0
Capacity building for bioterrorism-related infectious disease response 40 112 34 85.0
Field exploration program 20 69 20 100.0
Advanced courses
Emerging infectious disease course for physicians 12 20 14 116.7
Emerging infectious disease course for managers 20 39 26 130.0
Tabletop exercise for emerging infectious disease response 40 120 47 117.5
Functional exercise for emerging infectious disease response 12 22 14 116.7
Values are presented as number of participants or percentage.
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Table 2. General characteristics of trainees
. Capacit .
C_ap_acrcy builging f»;r Emerging Emerging Tabl_etop Func_tlonal
bwldmg_ Wer bioterrorism-  Field  infectious infectious =< Coc o exercise for
Category Total emerging related exploration  disease disease emerging - emerging
infectious . . infectious  infectious
diseases |nf§ct|ous program  course for course for disease disease
disease physicians managers
response response response response
Sex
Male 40 (17.3) 12(15.8) 5(14.7) 3(15.00 9(64.3) 7 (26.9) 3(6.4) 1(7.1)
Female 191 (82.7) 64 (84.2) 29 (85.3) 17(85.00 5(35.7) 19(73.1) 44(93.6) 13(92.9)
Age (yr)
19-29 35(15.2) 13(17.1) 9 (26.5) 2 (10.0) 1(7.1) 3(11.5) 5 (10.6) 2 (14.3)
30-39 98 (42.4) 32 (42.1) 14 (41.2) 8 (40.0) 10 (71.4) 769 2042.6)  7(50.0)
40-49 64 (27.7) 17 (22.4) 8 (23.5) 7(35.00 1(7.1) 9(34.6) 17 (36.2) 5(35.7)
=50 34 (14.7) 14 (18.4) 3(8.8) 3(15.00 2(14.3) 7 (26.9) 5 (10.6) 0(0.0)
Institution
Regional public hospitals 42 (18.2) 19(25.0) 4(11.8) 1(5.0) 3(21.4) 8(30.8) 6(12.8) 1(7.1)
Public healthcare institutions 92 (39.8) 33 (43.4) 22 (64.7) 8(40.0) 4 (28.6) 5(19.2) 15 (31.9) 5(35.7)
Private healthcare institutions 50 (21.6) 8 (10.5) 2(5.9) 4(20.00 01(0.0) 3 (11.5) 25(53.2) 8 (57.1)
Others (military, fire 47(20.3) 16 (21.1) 6(17.6) 7(35.00 7(50.00 10(38.5) 12.1) 0(0.0)
department, public health
centers, etc.)
Occupation
Physicians 22 (9.5) 3(3.9 3(8.8) 1(5.00 14(100.00 1(3.8 0(0.0) 0(0.0)
Nurses 182 (78.8) 60 (78.9) 31 (91.2) 17 (85.0) 0 (0.0) 16 (61.5) 45 (95.7) 13 (92.9)
Paramedics 6(2.6) 1(1.3) 0(0.0) 1(5.0) 0(0.0) 1(3.8) 2 (4.3) 1(7.1)
Others (administration, 21 (9.1) 12 (15.8) 0 (0.0) 1(5.0) 0 (0.0) 8(30.8) 0(0.0) 0 (0.0)
researchers, etc.)
Work experience (yr)
<1 34 (14.7) 16 (21.1) 10 (29.4) 0 (0.0) 1(7.1) 2(7.7) 3 (6.4) 2 (14.3)
1-4 99 (42.9) 29(38.2)  13(38.2) 2(10.00 11(78.6) 11(42.3) 26(55.3)  7(50.0)
5-9 41(17.7)  12(15.8) 3(8.8) 2(10.00 0(0.0) 5(19.2) 15 (31.9) 4(28.6)
10-14 21 (9.1) 6(7.9) 4(11.8) 5(25.00 2(14.3) 3(11.5) 1(2.1) 0 (0.0)
=15 36 (15.6) 13(17.1) 4(11.8) 11 (55.00 0(0.0) 5(19.2) 2(4.3) 1(7.D)
Values are presented as number of participants (%).

administration, and practical training preparedness, was rated
4.7 and 4.5 for advanced and basic courses, respectively.
Overall, the advanced courses received higher satisfaction
ratings than the basic courses (4.7 vs. 4.0, respectively), which
can be attributed to the use of real-world infectious disease re-
sponse scenarios, including tabletop and functional exercises,

thereby enhancing practical applicability.
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3. Training Effectiveness Analysis
Training effectiveness was assessed through learning effica-
cy, practical efficacy, and knowledge improvement, evaluated
before and after training using a ten-point scale (Figure 4).
Learning efficacy, which included assessments of infec-
tious disease characteristics, infection control principles, PPE
donning and doffing procedures, and the ability to develop

and implement response strategies, increased from 6.1 before
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training to 9.0 after training, representing a 48.7% improve-
ment. Notably, the greatest improvement was observed in the
knowledge of PPE donning and doffing procedures and the
ability to establish and implement infectious disease response
strategies.

Practical efficacy, which included competency in donning
and doffing Level C PPE and using powered air-purifying res-
pirators (PAPR), improved from 4.5 before training to 9.1 af-

ter training, indicating a 102.2% improvement. The greatest

Il Basic courses
1 Advanced courses

[ Total
Training _45—‘ .
support [ 46 '
e ———
Instructors 4.9
| 48

Lecture _L| i

content | 46 '

Overall _L| i
satisfaction | 47

Training satisfaction (score)

Figure 3. Training satisfaction evaluation in the healthcare
workers training program for emerging and bioterrorism-
related infectious disease response
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improvement was noted in confidence in Level C PPE and
PAPR donning and doffing, supporting the effectiveness of
functional exercises and VR-based simulation learning,
Knowledge improvement, as assessed through a written
test comprising 20 questions on infectious disease character-
istics, infection control principles, and response systems, in-
creased from 6.3 before training to 7.2 after training, reflecting

a 10.2% improvement.

Conclusion

The training program for healthcare workers in emerg-
ing and bioterrorism-related infectious disease responses was
structured into basic and advanced courses to enhance their
skills and develop specialized expertise. Compared with the
training sessions and trainees recorded in 2023, the number
of training sessions increased from 10 to 13, while the number
of trainees increased from 166 to 231 in 2024. However, only
40.3% of applicants could participate despite this expansion,
indicating that training opportunities remain limited.

To address this growing demand, the 2025 curriculum has

B
120
102.2
100 A
S
L 80
o
g 60
£ 48.7
3
5 40+
E
20 A
10.2
0 , I
Learning Practical Knowledge
efficacy efficacy improvement

Figure 4. Training outcome analysis for capacity building for emerging infectious diseases response

(A) Pre- and post-training comparison of educational outcomes. (B) Educational outcome improvement rate (%).
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been adjusted by extending the training duration and increas-
ing the number of sessions. To facilitate hands-on practice
without restrictions of time and location, instructional videos
for donning and doffing Level C PPE were developed, and a
blended learning approach combining online and offline train-
ing was introduced to enhance proficiency through repetitive
learning. In addition, a same-day PPE training module was
newly incorporated into the basic curriculum to improve the
course completion rate. Simulation-based training, combined
with online learning, is an effective approach for enhancing
infectious disease response capabilities, particularly in PPE
donning and doffing, as well as functional exercises, which are
essential for infection prevention among healthcare workers
[7.8].

The program integrated practical training methodologies
and participatory learning techniques, significantly improving
the competencies of trainees. Functional exercises conducted
in realistic hospital settings under simulated outbreak condi-
tions received high satisfaction ratings and exhibited robust
real-world applicability. These exercises addressed gaps in
conventional training programs by strengthening practical re-
sponse skills and were recognized by the domestic media as a
key component in infectious disease preparedness. In addition,
a tailored training program reflecting the characteristics of var-
ious healthcare professions and institutions was newly intro-
duced, aiming to strengthen practical competencies that can be
applied in real-world healthcare settings.

To further enhance the expertise and effectiveness of this
training program, increased funding and improvements in the
educational infrastructure are essential. A systematic training
framework incorporating regular evaluations and feedback is

required to ensure continuous enhancement. Moving forward,

1052

the KDCA will continue to expand training opportunities by
integrating core competencies essential for real-world infec-
tious disease responses and improving training tools and meth-
odologies, thereby ensuring a structured and effective training

system for healthcare workers.
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Policy Note

Government—-wide R&D Program for the Advancement of Infectious
Disease Response Systems (2023-2027): Focusing on the Role of
the Korea Disease Control and Prevention Agency

Misuk An @, Hyeyoung Lee @, Sunkyung Baek*

Division of Disease Control Research Planning, Department of Disease Data Analysis,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: The coronavirus disease 2019 pandemic (2020-2023) has caused substantial loss of life and severe socioeconomic
disruption worldwide, while highlighting several unresolved challenges in existing infectious disease response systems. In this
study, we aimed to present the major components of the Government-wide Research and Development (R&D) Program for the
Advancement of Infectious Disease Response Systems and share national efforts to support field-level epidemic control through the
application of technology.

Methods: A comprehensive review was conducted using planning documents, policy reports, and prior literature related to the
program to analyze its goals, structure, and field applicability.

Results: The analysis revealed that the program is structured to develop technologies applicable to the field, including infectious
disease surveillance, forecasting and containment systems, rapid diagnostics, and performance evaluation of antiviral products. Inter-
ministerial cooperation and public-private collaboration have been emphasized to enhance practicality and response capabilities.
Conclusions: The Government-wide R&D Program for the Advancement of Infectious Disease Response Systems is expected to
contribute significantly to the advancement of Korea’s national infectious disease response infrastructure. Continued R&D aligned

with policy needs and field demands is essential for implementing and sustaining a resilient epidemic control system.

Key words: Government-wide; Research and development; Infectious disease

*Corresponding author: Sunkyung Baek, Tel: +82-43-719-7730, E-mail: skbaek32@korea.kr

Introduction increasingly emphasized more than ever [1]. In particular, the

coronavirus disease 2019 (COVID-19) pandemic caused sub-

In recent years, as the cycle of infectious disease outbreaks stantial economic and social disruption worldwide [2], and
has become shorter and novel and variant pathogens have ap- Republic of Korea (ROK) has also experienced the limitations
peared more frequently around the world, the importance of its existing epidemic response system as it has endured a
of the national preparedness and response system has been prolonged infectious disease crisis.
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Key messages
(D What is known previously?

Pandemics, such as coronavirus disease 2019, reveal the
limitations of existing public health systems and high-
light the need for technology-based responses through
scientific research and development.

@ What new information is presented?

Korea's Government-wide R&D Program for the
Advancement of Infectious Disease Response Systems is
currently underway to develop technologies that can be
directly applied in public health settings.

® What are implications?

The program’s outputs are expected to support the im-
plementation of a more advanced and sustainable infec-
tious disease response system.

In the aftermath of the Middle East respiratory syn-
drome outbreak in 2015, the necessity to fortify the capac-
ity of ROK’s epidemic response system was stressed. At the
time, problems with the immediate crisis detection and rapid
response system were pointed out, which led to the forma-
tion of a multi-ministerial special committee in 2017 and
the “Government-wide Research and Development (R&D)
Program for the Advancement of Infectious Disease Response
Systems” (hereafter, the “Phase 1 Government-wide Infectious
Disease R&D Program”) involving seven ministries. The Phase
1 Government-wide Infectious Disease R&D Program, which
was implemented from 2018 to 2022, aimed to develop core
technologies for mitigation of cross-border introduction and
domestic spread of infectious diseases, improving on-site re-
sponse capacity. During the COVID-19 pandemic, strategic
items to be immediately utilized in the field, such as diagnostic

kits for screening multiple infectious diseases, were developed.

www.phwr.org Vol 18, No 28, 2025

In addition, Korean N95 medical respirators were developed,
and a certification test infrastructure was established to provide
the necessary results for epidemic response activities [3].
However, as the pandemic persisted for more than 3 years,
novel challenges emerged. The response process identified the
necessity for enhancement in several domains, including the
capacity for early forecasting, adaptability of diagnostic tests,
epidemiologic investigation system, and development of treat-
ments and vaccines. This underscored the need for a com-
prehensive R&D system to institute science-based prevention
policies and expeditious responses [4]. To address these issues,
the necessity for subsequent assistance grounded in prevail-
ing business outcomes was articulated [5]. In response, eight
ministries collaborated to plan the “Government-wide R&D
Program for the Advancement of Infectious Disease Response
Systems” (hereafter, the “Phase 2 Government-wide Infectious
Disease R&D Program”), which is being carried out from 2023
to 2027. This report shares the background and current status
of the program, as well as details of its challenges, to inform ef-
forts for delivering expected outcomes and highlight the need

to align technology and policies.

Methods

This manuscript presents a literature review conducted
by collecting and analyzing the planning reports, R&D imple-
mentation plans, and domestic and international prior stud-
ies related to the Government-wide R&D. Program for the
Advancement of Infectious Disease Response Systems, which

is being implemented from 2023 to 2027.
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Results

1. Overview

The Phase 2 Government-wide Infectious Disease R&D
Program is a multi-ministry joint R&D project implemented
by eight ministries (Korea Disease Control and Prevention
Agency [KDCAJ; Ministry of Health and Welfare; Ministry of
Science and ICT; Ministry of the Interior and Safety; Ministry
of Agriculture, Food and Rural Affairs; Ministry of Trade,
Industry and Energy; Ministry of Environment; and Ministry
of Food and Drug Safety). The KDCA and Ministry of Health
and Welfare serve as the joint lead ministries, overseeing ap-
plied research projects (e.g., project management). Each min-
istry contributes to R&D and the utilization of results in accor-
dance with its designated tasks.

The financial budget for the program is KRW 42 billion,
and the expected duration is 5 years, from 2023 to 2027. The
Korea Health Industry Development Institute has been desig-
nated as a specialized organization, signifying a general agree-
ment with each ministry to manage the budget (subsidy) of the
project group (settlement) and evaluation. The task manage-
ment, commercialization, and discovery of improvements are
carried out by the Government-wide R&D Project Group for
Infectious Disease Research, organized by the Government-
wide R&D Fund for Infectious Disease Research. The steering
committee is composed of department heads, private experts,
and specialized institutions that deliberate and coordinate mat-
ters related to the selection of project leaders and establishment

of evaluation plans [6,7].

2. Content

The Phase 2 Government-wide Infectious Disease R&D

1062

Program is a concerted effort to develop technologies address-
ing the risks of various infectious diseases anticipated in the fu-
ture. In light of the challenges and needs of the field left by the
COVID-19 pandemic, four strategic goals have been set forth
for the implementation of the future epidemic response sys-
tem. These goals include diversification of the surveillance sys-
tem, development of intelligence for forecasting and contain-
ment, facilitation of rapid on-site diagnoses, and assurance re-
garding the performance of antiviral products. Eleven detailed
studies are being conducted under each of the seven priority
tasks (Figure 1).

The first strategy focuses on the diversification of infec-
tious disease surveillance systems. In this domain, artificial in-
telligence technologies are being developed for early detection
and an effective response to possible emerging infectious dis-
ease outbreaks in the ASEAN region. To diversify infectious
disease surveillance systems, a pathogen surveillance system is
being developed based on One Health. Specifically, the devel-
opment of core technologies for a full-cycle surveillance system
for host animals (i.e., bats) is underway. Concurrently, research
is proceeding to advance sewage-based pathogen surveillance
technologies to address the limitations of conventional clinical
surveillance, such as the management of asymptomatic or in-
cubating patients. In addition, research is being conducted to
establish a pathogen surveillance system based on a public-pri-
vate partnership. This system would utilize data from private
diagnostic laboratories to facilitate more rapid and accurate
identification of infectious disease outbreaks.

The second strategy is aims to establish a framework for the
intelligent forecasting and containment of infectious disease
outbreaks using data-driven approaches and real-time sur-

veillance technologies. In the domain of forecasting, a team of
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Toward a safe, infection-free nation through advanced

ViR future pandemic response system
Establish a robust Rapid and Accelerate Normalization
Objectives national surveillance effective policy diagnostic response of safe daily
system decision-making during outbreaks infection control
Diversified Data-driven outbreak Reliable diagnostics Safe tda:ly |n(fjectt|on
surveillance of forecasting and for emerging COontro’ procucts
infectious diseases response infectious disease based on efficacy
Priority and safety
areas Advanced Rapid on-site Viral surrogates/
Development of new epidemiologic diagnostics/timely antiviral production
surveillance model investigation & reference evaluation &
forecasting system material supply guidelines
Diversified surveillance @ Surveillance of imported emerging infectious disease
of infectious diseases - Development of Al technology for early detection of
imported infectious disease
Establish a robust @ One Health pathogen monitoring
national surveillance - Development of an information-sharing system for
system zoonotic disease
- Establishment of advanced wastewater surveillance
monitoring system
- Development of public-private mixed laboratory
surveillance system
Data-driven outbreak ® Forecasting models
forecasting and response - Development of integrated forecasting system for
infectious disease
Rapid and effective @ Automated epidemiological response
policy decision-making - Development of a real-time, field-oriented
. epidemiological investigation technique utilizing
Priority digital surveillance
areas

Reliable diagnostics for

emerging infectious disease

Accelerate diagnostic
response during outbreaks

Safe daily infection
control products based

on efficacy and safety

Normalization of safe
daily infection control

@

) Rapid diagnostics during outbreaks

- Advancement of high-reliability rapid diagnostic
technologies

- Development of IT-integrated high-performance
diagnostic platforms

Production system for standard materials

- Development of a standard material production
system for rapid clinical verification and application

Development of technologies for evaluating the

effectiveness of antiviral products

- Development of surrogate viruses for antiviral
performance evaluation

- Development of evaluation technologies for antiviral
product efficacy

Figure 1. Objectives and strategic
focus areas of the program
Al=artificial intelligence, IT=information

technology.

researchers from various fields, including mathematical statis-
tics and infectious diseases, is developing an integrated analyti-
cal forecasting system and advancing various infectious disease
mathematical models. These models are designed to forecast
epidemics of emerging and re-emerging infectious diseases,
and will be used for policy development and implementation.

In the domain of epidemic response system, the development

www.phwr.org Vol 18, No 28, 2025

of a field-centered epidemiologic investigation response system
based on digital surveillance technology through application
and verification to existing epidemiologic field and empirical
research is underway.

The third strategy focuses on the development of tech-
nologies to advance rapid on-site diagnostics. The develop-

ment of an advanced on-site diagnostic system has begun; the
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utilization of semiconductor-based nanotechnology will en-
sure immediate and precise diagnostic results. Furthermore, a
high-performance, high-accuracy, mobile molecular diagnostic
medical device is being developed that can be easily utilized in
the field by unskilled individuals. To support the development
and quality control of in vitro diagnostic devices and reagents
for high-risk pathogens, active research is underway on estab-
lishing resource and specimen collection infrastructure, as well
as on technologies for the rapid production of high-quality ref-
erence materials.

The fourth and final strategy is the development of technol-
ogies to assess the efficacy and safety of antiviral products. The
domain endeavors to objectively verify the efficacy of antiviral
products and establish an evaluation system consistent with
international standards. Research is ongoing to develop safe,
noninfectious surrogate pathogens to replace high-risk viruses
and improve experimental safety and accessibility, promote
performance evaluation, and facilitate national standardization
of products, thereby increasing the reliability and global com-
petitiveness of infection control products.

The KDCA employs a systematic and efficient ap-
proach for managing the entire R&D cycle; it is guided by the
National Research and Development Innovation Act, Act on
the Performance Evaluation and Management of National
Research and Development Programs, and Regulations for
the Management of Healthcare Technology Research and
Development Programs. For each task, clear timeline goals are
established, and progress is regularly assessed. In November
2024, a phase evaluation was conducted for five tasks (total
duration: 4 years) through consultation to comprehensively
review research goals and outcome creation, rather than sim-

ply check performance of the tasks. Consequently, all five tasks
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have been recognized as meriting further research; they have
been confirmed for continued support. Administrative and fi-
nancial support has been provided to ensure that the research
can be carried out reliably. The six projects, which are planned
to span a total duration of 5 years, were subject to annual re-
view. The results of these reviews and subsequent year’s plans
were incorporated into the research plan. Further stage evalu-
ations are scheduled for this year. Through these performance
management efforts, the implementation status of the entire
project will be closely monitored, and the performance of each
task and policy implications derived from the tasks will be sys-
tematically managed.

Internally, a research network is established by designat-
ing relevant collaborative departments, and interdepartmen-
tal cooperation is strengthened to effectively achieve research
goals. In addition, regular seminars are organized for each
topic to share information and improve the system between re-
searchers and national health authorities. Various workshops,
symposiums, and other academic events are held to promote
research results and activate communication among research-
ers. The Ministry Collaboration Research Exchange Meeting,
which involves eight ministries, has been convened to discuss
approaches to revitalizing public-private partnerships and en-
hance the field applicability and publicity of research results.
Furthermore, various initiatives are underway to fortify the
collaborative framework among project groups, specialized in-
stitutions, and participating ministries. Initiatives to enhance
the practical field application of R&D results have also begun.
Such efforts include regular ministerial collaboration meetings
to efficiently coordinate interests and systematize cooperation

among ministries.
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3. Expected Outcomes

The disease control technology developed as a result of this
project is expected to play a pivotal role in facilitating a rapid
initial response and preventing the spread of an infectious dis-
ease outbreak. The development of various surveillance systems
can reduce the initial response time to emerging infectious dis-
eases, both domestically and internationally. Furthermore, the
development of advanced forecasting models and automated
epidemiologic investigation systems can improve the efficiency
of infectious disease control policies. The development of rapid
and accurate diagnostic technologies in the field of diagnostics
may contribute to improvements in on-site response capabili-
ties and the enhanced competitiveness of domestic diagnostic
technologies. The R&D projects undertaken to verify the per-
formance of antiviral products are instrumental in facilitating
the realization of effective daily disease control by strictly veri-
fying the efficacy and safety of products, thereby contributing
to the development of related industries and creation of new
markets. Moreover, the projects will contribute to the estab-
lishment of a national infectious disease control system that
can minimize economic and social damage and respond to in-

fectious disease crises based on public trust and cooperation.

Conclusion

This report has reviewed the key research contents of
the Phase 2 Government-wide Infectious Disease R&D
Program and identified its expected outcomes. The Phase 2
Government-wide Infectious Disease R&D Program is cen-
tered on 11 detailed tasks that respond to infectious diseases
and upgrade the infectious disease prevention and control sys-

tem, including the surveillance, forecasting, and prevention of

www.phwr.org Vol 18, No 28, 2025

infectious diseases; development of rapid diagnostic technolo-
gies; production of standard materials; and verification of the
performance of antiviral products. Of particular note is the
program’s emphasis on collaboration between private research
institutions and industry, which is intended to yield practi-
cal outcomes and facilitate the rapid application of research
findings within the field. The emphasis on connecting empiri-
cal research with practical applications is intended to facilitate
the utilization of research findings in the domain of epidemic
prevention. Furthermore, efforts are underway to enhance the
reliability of antiviral products and diagnostic devices by es-
tablishing international performance evaluation standards and
certification systems. The KDCA will continue to promote
R&D activities, such as this program, to ensure sustainable en-
hancement of the national infectious disease prevention system

and fortification of its capacities.
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Trends in the Prevalence of Seat Belts Non—use among
Adolescents, 2015-2024

The prevalence of seat belts non-use among adolescents in 2024 was 12.1% for front seat, 44.4% for rear seat and 25.6%

for express bus, which has decreased over the past 10 years. Especially, the prevalence of rear seat belt had decreased signifi-

cantly, but was still the highest (Figure 1).
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Figure 1. Trends in prevalence of seat belts non-use among adolescents, 2015-2024

Survey year

*Proportion of front seat passenger not wearing seat belts among adolescents: proportion of front seats passengers who wear seat belts seldom or

never, when riding vehicles, taxis among adolescents.

TProportion of rear seat passenger not wearing seat belts among adolescents: proportion of rear seats passengers who wear seat belts seldom or

never, when riding vehicles, taxis among adolescents.

SProportion of passenger on express bus not wearing seat belts among adolescents: proportion of passengers who wear seat belts seldom or never,

when riding express bus among adolescents.

Source: The 20th Korea Youth Risk Behavior Survey 2024 (KYRBS), https://www.kdca.go.kr/yhs/

Reported by: Yangha Kim @, Division of Health and Nutrition Survey and Analysis, Department of Chronic Disease Prevention and
Control, Korea Disease Control and Prevention Agency
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