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The Republic of Korea 2023-2024 Influenza and
Respiratory Viruses Laboratory Surveillance Report

SangHee Woo @, Nam-Joo Lee (), Jaehee Lee (@, Jee Eun Rhee @, Eun-Jin Kim*

Division of Emerging Infectious Diseases, Department of Laboratory Diagnosis and analysis,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: The study aim was to examine the detection patterns of respiratory virus circulation in the Republic of Korea
from week 36 of 2023 to week 35 of 2024, with a focus on characterizing influenza viruses. The purpose of this study was to
support the selection of vaccine strains and strengthen public health preparedness.

Methods: Respiratory specimens were collected from 18,040 symptomatic individuals using a national sentinel surveillance
network. Real-time reverse transcription polymerase chain reaction testing was performed to identify the causative respiratory
pathogens. For influenza viruses, further analyses were performed to assess genetic similarity with the vaccine strains,
antigenic characteristics, and antiviral resistance.

Results: Influenza viruses were detected in 15.1% of specimens, with the following subtype distributions: A(HIN1)
pdm09 (41.7%), A(H3N2) (29.3%), and B type (29.1%). The genetic analysis showed that the circulating strains belonged to
phylogenetic groups similar to the current vaccine strains. Further, no mutations associated with resistance to antiviral drugs
(Oseltamivir, Zanamivir, and Peramivir, Baloxavir) were identified. The antigenic analysis confirmed effective neutralizing
activity against the vaccine strains. Among respiratory viruses, severe acute respiratory syndrome coronavirus 2 was the
most frequently detected (15.1%), followed by rhinovirus (14.9%), adenovirus (9.9%), parainfluenza virus (5.6%), respiratory
syncytial virus (5.0%), human metapneumovirus (4.2%), human coronavirus (3.8%), and bocavirus (3.2%).

Conclusions: The continuous surveillance of influenza and respiratory virus trends is essential to inform vaccine
strain selection and enhance public health response strategies. Our division will conduct continuous surveillance of the
epidemiological trends of respiratory viruses, including influenza, and ensure the timely provision of data for public health

interventions.

Key words: Influenza; Respiratory viruses; Korea Respiratory Virus Integrated Surveillance System; SARS-CoV-2
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Introduction respiratory viruses exhibit seasonal periodicity, resulting in nu-
merous cases worldwide and posing severe health risks, par-

Respiratory infections caused by influenza and other ticularly among immunocompromised elderly individuals and
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Key messages
(D What is known previously?

Respiratory viruses began to show seasonal epidemic pat-
terns from the 2022-2023 season. The predominant in-
fluenza virus was the A(H3N2) (80.9%).

(@ What new information is presented?

During the early part of the 2023-2024 season, A(HIN1)
pdm09 became the dominant strain (41.7%), followed by
A(H3N2) (29.3%), and B type (29.1%). Adenovirus was
most prevalent early in the season, while SARS-CoV-2
dominated later in the season.

® What are implications?

The continuous surveillance of influenza virus trends
and characteristics is essential for vaccine strain selection
and stronger respiratory virus monitoring in order to en-
hance public health preparedness.

young children [1,2]. The Division of Emerging Infectious
Diseases at the Korea Disease Control and Prevention Agency
(KDCA) operates the Korea Respiratory Virus Integrated
Surveillance System (K-RISS) to identify the major pathogens
responsible for respiratory infections prevalent in the Republic
of Korea (ROK), thereby contributing to the establishment of
effective infection control policies based on pathogen charac-
teristics. K-RISS collects data and specimens from 200 medi-
cal institutions nationwide (100 sentinel surveillance primary
care clinics, 59 secondary and tertiary hospitals, five special-
ized diagnostic laboratories, and 30 long-term care hospitals)
to monitor the epidemiological patterns of influenza and eight
respiratory viruses (severe acute respiratory syndrome coro-
navirus 2 [SARS-CoV-2], rhinovirus, adenovirus, bocavirus,
metapneumovirus, parainfluenza virus, respiratory syncytial

virus, human coronavirus). For influenza viruses circulating

648

domestically, K-RISS performs genetic analyses to assess vac-
cine strain homology and antiviral drug resistance, isolates vi-
ruses from specimens, and conducts detailed characterization,
including antigenic typing and antiviral phenotyping. These
efforts provide critical scientific evidence to enable rapid re-
sponses to infectious diseases and inform vaccine policy de-
velopment. Additionally, as a designated National Influenza
Center, the Division of Emerging Infectious Diseases partici-
pates in the Global Influenza Surveillance and Response System
operated by the World Health Organization (WHO). As part
of this participation, the Division shares sentinel surveillance
results through RespiMART, the WHO influenza virus surveil-
lance database (https://www.who.int/tools/RespiMart), and
provides domestic influenza virus isolates to WHO Influenza
Collaborating Centers, thereby contributing to global pre-
paredness for influenza outbreaks, pandemics, and vaccine
strain selection. This manuscript aims to report the character-
istics of influenza and respiratory virus detection patterns ob-
served in ROK during the 2023-2024 season (from week 36
of 2023 to week 35 of 2024), along with the results of genetic,
antigenic, and antiviral drug resistance analyses of isolated in-

fluenza viruses.

Methods

1. Testing for Viral Pathogens Causing
Respiratory Infections
From September 3, 2023 to August 31, 2024 (the 2023~
2024 season), real-time reverse transcription polymerase
chain reaction tests for influenza and eight respiratory viruses
were performed by Public Health and Environment Research

Institutes in 18 metropolitan cities and provinces on 18,040
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upper respiratory tract specimens collected from sentinel sur-
veillance-participating medical institutions. The Division of
Emerging Infectious Diseases at KDCA compiled these test re-
sults, analyzed the pathogen detection rates, and disseminated
weekly surveillance findings through the “Sentinel Surveillance
Newsletter for Infectious Diseases and Pathogens.” For influ-
enza viruses, the specimens were first differentiated into types
A and B. Type A specimens underwent subtype testing for H1
and H3, while type B specimens were tested for lineage classifi-
cation into Victoria or Yamagata. Thus, influenza viruses were
categorized into A(HIN1)pdm09, A(H3N2), B(Victoria), and

B(Yamagata) for detailed analysis.

2. Characterization of Influenza Viruses

Positive influenza specimens underwent additional genetic
and antigenic analyses for viral characterization. Phylogenetic
analyses of the hemagglutinin gene were performed to assess
similarity to vaccine strains, and genetic sequencing of the
neuraminidase (NA) and polymerase acidic (PA) protein genes
was conducted to identify the mutations associated with an-
tiviral drug resistance. For virus isolation, specimens positive
for A(HIN1)pdmO09 and type B were inoculated into Madin-
Darby canine kidney (MDCK) cells, while A(H3NZ2)-positive
specimens were inoculated into MDCK-SIATT1 cells. Antiviral
phenotypic analyses for drug resistance to Oseltamivir,

Zanamivir, and Peramivir were performed on the propagated

viruses. Additionally, antigenic characterization of domestic
isolates was conducted using hemagglutination inhibition as-
says or focus reduction assays with antisera derived from fer-

rets immunized with vaccine strains [3].

Results

1. Detection Status of Respiratory Viruses

During the 2023-2024 season, the influenza and SARS-
CoV-2 viruses had the highest detection rates at 15.1% each,
followed by rhinovirus (14.9%), adenovirus (9.9%), parain-
fluenza virus (5.6%), respiratory syncytial virus (5.0%), meta-
pneumovirus (4.2%), human coronavirus (3.8%), and bocavi-
rus (3.2%; Table 1). Adenovirus showed high detection rates
early in the season, but stabilized around the annual average
of approximately 10% after week 51. The SARS-CoV-2 virus
detection rates fluctuated until week 29 of 2024, then sharply
increased, reaching a peak in week 33 of 2024 (Figure 1). Age-
specific analyses revealed that influenza virus (27.1%) predom-
inated among school-aged children (7-12 and 13-18 years),
the SARS-CoV-2 virus (26.3%) was most frequently detected
among adults aged >19 years, and rhinovirus (23.4%) and ad-
enovirus (23.6%) were predominant among young children
aged 0-0 years. The remaining 5 viruses were detected at rates

below 10% across all age groups (Figure 2).

Table 1. Number of respiratory viruses detected in the Republic of Korea

Detection rate (%)

Number of

Seoson ; _ g Meta=  Para— Respiratory = Human
specimen SARS Rhlno A(_jeno B_oca pneumo influenza syncytial corona Influenza
oV-2 virus virus virus - . . .
virus virus virus virus
2023-2024 18,040 15.1 14.9 9.9 4.2 5.6 5.0 3.8 15.1

SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
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Table 2. Number of influenza viruses detected in the Republic of Korea

. Number of Detection rate (%) Detection rate by subtype (%)
eoson ,

specimen Total A(HINT)pdm09 A(H3N2) B
2023-2024 18,040 15.1 41.7 29.3 29.1

2. Detection Status of Influenza Viruses

Out of 18,040 specimens collected during the 2023-2024
season, 2,720 were positive for influenza viruses, resulting in
an overall seasonal detection rate of 15.1%. The detection rates
increased early in the season, peaked at 43.8% in week 50,
then decreased, remaining below 2% from week 22 of 2024
onward. The predominant influenza subtype was A(H1N1)
pdm09 (41.7%), followed by A(H3N2) (29.3%) and type B
(29.1%), with all type B viruses belonging to the Victoria lin-
eage (Table 2). Specifically, A(HIN1)pdmO9 predominated
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until week 49 of 2023; from week 50 onwards, A(H3N2)
became dominant alongside increased detections of type B.
Beginning from week 1 of 2024, type B emerged as the pre-
dominant subtype (Figure 3).

3. Characteristics of Influenza Viruses Circulating
in the Republic of Korea
Genetic analyses of influenza viruses during the 2023-
2024 season indicated that all circulating influenza subtypes—

A(HIN1)pdm09, A(H3N2), and type B—belonged to genetic

www.phwr.org Vol 18, No 17, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

50 - [ No. of specimen [ A(H3N2) - 500
J A(HIN1) pdm09 [EH B
-o- Detection rate
40 A - 400
2 2
£ 304 - 300 o
c 5
2 8
EJ 20 A r200 3
8 g
10 A - 100
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T B 0
3637383940414243444546474849505152(1 2 3 4 5 6 7 8 9 1011121314151617 181920 21222324252627 282930 3132333435
Year 2023 Year 2024
Week
Figure 3. Weekly detection status of influenza virus in the Republic of Korea during the 2023-2024 season
Table 3. Analysis of influenza virus characteristics in the Republic of Korea during the 2023-2024 season
- Clade of 2023-2024 season Republic of Korea influenza virus in 2023-2024 season
irus . .
vaccine strain Genotype Drug resistance  Antibody titer®
A(HIN1)pdm09 6B.1A.5a.2a.1 6B.1A.5a.2a (33.9%) Sensitive 160-640
6B.1A.5a.2a.1 (66.1%)
A(H3N2) 3C.2alb.2a.2a 3C.2alb.2a.2a.3a.1 (100.0%) Sensitive 80-320
B(Victoria) V1A.3a.2 V1A.3a.2 (100.0%) Sensitive 80-320
“Neutralization capacity effective when the titer is over the 40.

subclades highly similar to the vaccine strains (Table 3). For
the predominant subtype A(HIN1)pdmQ9, two genetic sub-
clades were detected: 6B.1A.5a.2a.1 (66.1%), which closely
matched the vaccine strain 6B.1A.5a.2a.1, and 6B.1A.5a.2a
(33.9%). The A(H3N2) subtype exclusively belonged to sub-
clade 3C.2alb.2a.3a.1, identical to the vaccine strain. All type
B viruses were identified as that of the Victoria lineage, specifi-
cally subclade V1A.3a.2 (100.0%), matching the vaccine strain
(Table 3).

To investigate potential antiviral-resistant influenza viruses,
genetic sequencing of NA and PA genes and antiviral pheno-
typic analyses were conducted. No mutations associated with
antiviral resistance were identified. Additionally, phenotypic
assays directly exposing viruses to Oseltamivir, Zanamivir, and

Peramivir confirmed that none exhibited antiviral resistance.

www.phwr.org Vol 18, No 17, 2025

Neutralization assays using antisera derived from ferrets im-
munized with vaccine strains (provided by WHO) demon-
strated neutralizing antibody titers of 240 against all domes-
tic influenza isolates tested (titers ranged from 160 to 640 for
A(HIN1)pdmO09 and from 80 to 320 for A(H3NZ2) and type
B), confirming effective neutralization by the vaccine strain

antisera.

Discussion

An analysis of influenza and respiratory virus epidemio-
logical trends and pathogen characteristics during the 2023-
2024 season in ROK revealed a distinct pattern compared to
the previous 2022-2023 season. Whereas influenza returned

to typical seasonal epidemics dominated by subtype A(H3N2)
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(80.9%) in the 2022-2023 season, the 2023-2024 season ini-
tially showed simultaneous circulation of influenza A subtypes
(A[HIN1]pdmOQ9 and A[H3N2]), followed by an increased
prevalence of type B viruses after week 48. Consequently, all
three influenza virus subtypes—A(HI1N1)pdm09, A(H3N2),
and type B—circulated concurrently. Notably, influenza pre-
dominantly affected school-aged populations (7-18 years),
highlighting communal living environments in schools and
educational institutions as significant factors contributing to
respiratory disease transmission [4].

Genetic characterization of influenza viruses circulat-
ing during the 2023-2024 season identified two genet-
ic subclades for subtype A(HIN1)pdm09 (6B.1A.5a.2a
and 6B.1A.5a.2a.1), a single genetic subclade for subtype
A(H3N2) (3C.2alb.2a.3a.1), and one genetic subclade for
type B (Victoria lineage V1A.3a.2). All the identified subclades
matched the vaccine strains selected for the 2023-2024 sea-
son, indicating high genetic homology. Furthermore, antigenic
analyses confirmed that vaccine strain antisera effectively neu-
tralized domestic influenza virus isolates. Therefore, it can be
inferred that influenza vaccination during this season likely
provided effective protection against infection. Genetic se-
quencing and antiviral phenotypic assays performed to assess
antiviral drug resistance confirmed susceptibility to all tested
antiviral agents, indicating the sustained efficacy of antiviral
medications used to treat patients with influenza.

Among other respiratory viruses, the SARS-CoV-2 virus
showed the highest detection rate at 15.1%, followed by rhino-
virus (14.9%) and adenovirus (9.9%). The SARS-CoV-2 virus
detection rates fluctuated throughout the season, but sharply
increased during the summer months toward the latter part of

the surveillance period, peaking at 43.5% in week 32 of 2024

652

and predominantly affecting adults aged >19 years. According
to WHO surveillance data, global SARS-CoV-2 virus detec-
tions showed fluctuating trends from the latter half of 2023 to
the first half of 2024, subsequently maintaining an increasing
trend starting from week 25 of 2024 and peaking at 23.6% in
week 35. This global epidemiological pattern closely mirrored
the domestic detection trends [5]. Domestic adenovirus detec-
tion rates initially peaked at approximately 38% early in the
season, then gradually declined from September onwards, re-
turning to typical annual levels below 10% [6]. Similar trends
were reported in the United States, with adenovirus detection
rates also remaining below 10% [7].

The Division of Emerging Infectious Diseases at KDCA
contributes to effective public health responses by monitoring
key respiratory pathogens circulating in ROK, characterizing
influenza viruses genetically and antigenically, and generating
critical data to inform vaccine strain selection for subsequent
seasons. Therefore, stable operation of the K-RISS and en-
hanced analysis of influenza and other respiratory viruses will
continue to provide essential evidence for respiratory infection
prevention and control in ROK, as well as support surveillance
for the early detection of emerging respiratory pathogens, such

as SARS-CoV-2.
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ABSTRACT

Objectives: The Korean National Health and Nutrition Examination Survey (KNHANES) is a nationally representative health
survey with significant impact on policy and public health. To maximize its impact, a follow-up survey (KNHANES-F) is
required to analyze long-term health trends and disease causality. This study is performed with intent to establish a survey
system follow-up to KNHANES, and to develop survey items and implementation strategies for effective operations.

Methods: Survey items and implementation plans were developed through a literature review, expert consultations, and
institutional discussions.

Results: The KNHANES-F conducts both passive follow-up through linking to secondary data, and active follow-up via
direct surveys. Participants from the 10th KNHANES (2025-2027) will be recruited over a three-year period, and follow-up
surveys will be conducted annually starting in 2026 after the 2025 baseline survey to track long-term health changes for more
than a decade. The target population, aged 10-59 years, will be divided into children (102 items), adolescents (317 items),
and adults (386 items), and questionnaires will be tailored to reflect age-specific characteristics. The primary data collection
method will be online self-administered surveys, with core items assessed annually, and supplementary modules conducted
every three years. Strategies to maintain follow-up rates include establishing dedicated communication channels, offering
participant incentives, and implementing dropout prevention measures.

Conclusions: This study will establish a foundation for the KNHANES-F, enabling long-term analysis of health behaviors,
chronic disease incidence, and policy efficacy, with the ultimate aim of contributing to public health promotion, disease

prevention, and evidence-based policymaking.

Key words: Korean National Health and Nutrition Examination Survey; Longitudinal studies; Surveys and questionnaires; Program

development
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Key messages
(D What is known previously?

The Korean National Health and Nutrition Examination
Survey (KNHANES) is a national health survey that
uses cross-sectional data to assess population health and

nutrition.

@ What new information is presented?

We hereby establish a follow-up survey (KNHANES-F)
within the KNHANES framework, and develop survey
items and implementation protocols to systematically
monitor the incidence and progression of chronic dis-
ease, and related changes in lifestyle and environmental
exposures.

(® What are implications?

KNHANES-F will monitor the occurrence and progres-
sion of major diseases over a long term, generating ro-
bust causal evidence to inform and guide public health
policies.

Introduction

As of 2023, chronic diseases accounted for 78.1% of all
deaths in the Republic of Korea (ROK) [1], and associated
medical costs reached 90 trillion KRW, representing 84.5%
of total healthcare expenditures [2]. The rising prevalence of
chronic diseases intensifies socioeconomic burdens—a trend
likely to worsen as ROK transitions to a super-aged society by
2025 [3], amid persistent low birth rates. Chronic diseases re-
sult from complex interactions among diverse risk factors ac-
cumulated not only in adulthood but also during childhood
and adolescence [4], with cumulative lifetime exposures exert-
ing significant effects [5].

Initiated in 1998 under Article 16 of the National Health

Promotion Act, the Korean National Health and Nutrition
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Examination Survey (KNHANES) is a nationwide survey de-
signed to assess population health status, health behaviors, di-
etary patterns, and nutritional intake, providing essential na-
tional health statistics [6]. The KNHANES consists of health
examinations, health surveys, and nutritional assessments, and
the collected data are widely utilized as foundational informa-
tion for evaluating health status, developing health policies, and
formulating disease prevention strategies. Particularly during
the coronavirus disease 2019 pandemic, blood samples collect-
ed through health examinations enabled population-level anti-
body prevalence studies, significantly contributing to the pub-
lic health crisis response. Furthermore, the raw data have been
actively utilized by researchers, resulting in more than 3,500
published academic papers [7].

However, the KNHANES currently employs a cross-sec-
tional survey design, which limits its ability to track longitudi-
nal health changes within the same individuals. While cross-
sectional surveys can identify associations between health
conditions and risk factors at a specific point in time, they can-
not clearly establish temporal sequences between exposure
and outcomes, thereby restricting causal inference. Moreover,
cross-sectional methods have limited capability to continu-
ously monitor individual health behaviors and chronic disease
progression, making it difficult to fully capture the life-course
impact of health determinants.

To overcome these limitations, there is a pressing need to
introduce a KNHANES-based follow-up study. Leveraging the
standardized protocols and extensive survey experience ac-
cumulated over many years, a longitudinal follow-up study
based on the KNHANES would enable an in-depth analysis of
long-term exposure changes and associated health outcomes.

Such a study would offer clearer insights into the mechanisms
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underlying chronic disease development and help identify crit-
ical periods for intervention, thereby enhancing the efficiency
of disease prevention and management efforts. Additionally,
longitudinal data could complement current Health Plan 2030
indicators—which primarily focus on disease prevalence—by
facilitating assessments of incidence trends and quantitative
evaluations of policy effectiveness.

The KNHANES follow-up (KNHANES-F) study main-
tains continuity with the existing KNHANES while incorporat-
ing distinct methodological differences. Utilizing KNHANES’s
annual recruitment of a consistent participant base can help
ensure stable subject retention for longitudinal monitoring.
Initially, to minimize participant burden, the survey will focus
on online health questionnaires, with long-term plans to incor-
porate health screenings, including biomarker collection. This
phased approach is expected to enhance participation rates and
ensure the sustainability of the follow-up study.

Therefore, in 2023, a study titled “Development of a pro-
tocol for a Korean National Health and Nutrition Examination
Survey Longitudinal Study” was conducted to develop plan-
ning and operational management strategies for the introduc-
tion of the follow-up study [8]. Building on this groundwork,
the present study aimed to develop specific questionnaire items
and establish implementation plans for the KNHANES-F
study. Specifically, this research seeks to design survey items
capable of effectively monitoring chronic disease onset and
health behavior changes, as well as to propose actionable mea-
sures for establishing a sustainable follow-up study framework.
Through these efforts, the study intends to contribute both
academically and practically to ensuring the stable implemen-
tation and operation of the KNHANES-F study, scheduled to
begin in 2025.

www.phwr.org Vol 18, No 17, 2025

Methods

This study established a KNHANES-based follow-up sur-
vey system through literature reviews, expert consultations, and
discussions with the responsible institution. Literature reviews
involved a comparative analysis of questionnaire items and op-
erational methods used in similar domestic and international
follow-up surveys and key cohorts. Subsequently, expert con-
sultations and discussions with the responsible institution were
conducted to validate the feasibility and appropriateness of the
newly developed survey items and operational plans. Based on
the 2023 planning study “Establishment of the KNHANES-F
Study System,” the research focused on three key areas: (1) fi-
nalizing the survey objectives and title; (2) developing survey
items and selecting diseases for follow-up; and (3) establishing
survey procedures and operational strategies. Specific method-

ologies for each area are described below.

1. Determining Survey Objectives and Title

The preliminary study (2023) identified key objectives of
the follow-up study: tracking changes in population health be-
haviors and hazardous environmental exposures, evaluating
the effectiveness of chronic disease prevention and interven-
tion policies, understanding disease incidence and long-term
exposure trends, and providing evidence for preventing future
health problems and responding to public health crises. Based
on these objectives, the present study developed additional de-
tailed survey items to establish the finalized study goals.

Additionally, potential titles were generated through inter-
nal research team brainstorming to clearly reflect the survey’s
purpose and significance, followed by expert consultations

and discussions with the responsible institution to finalize the
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survey title.

2. Selection of Follow—up Survey ltems
1) Selecting survey items

Survey items proposed in the preliminary study (2023)
were reviewed and refined to select appropriate items for each
survey domain. To achieve this, existing KNHANES items and
similar domestic and international follow-up survey items were
comparatively analyzed, with additional items incorporated to
address emerging health issues and anticipated future health
challenges. Item selection criteria focused primarily on align-
ment with follow-up study objectives, the necessity of longi-
tudinal data collection, suitability for tracking specific diseases
among participants, and reflection of emerging health issues
and future health concerns. During questionnaire develop-
ment, items were carefully selected by survey domain and age
group; existing domestic and international follow-up survey
items were reviewed, leading to modifications of current items
or the addition of new ones. Additionally, existing household-
based items were converted to individual-level items, and the
validity of newly developed items was prioritized and assessed
within a domestic context. Final survey items were confirmed
through consultations among the research team, experts, and
the responsible institution, with items requiring repeated mea-

surement scheduled at either 1- or 3-year intervals.

2) Selection of diseases for follow-up tracking
Diseases selected for follow-up tracking were chosen to ef-
fectively monitor the incidence and morbidity of major diseas-
es among children, adolescents, and adults, considering limita-
tions associated with linkage to secondary data sources. Disease

categories and specific diseases to track were finalized through
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comprehensive consideration of expert survey results and in-
put from the responsible institution.

Initially, candidate diseases were drawn from those covered
by the KNHANES (cycles 1-9) and major domestic and inter-
national follow-up studies (e.g., National Health and Nutrition
Examination Survey Epidemiologic Follow-up Study, U.S.,
Korean Genome and Epidemiology Study, Korean Children’s
Environmental Health Study). Subsequently, disease categories
were finalized based on expert advisory panel assessments of
priority. Priority assessment criteria included disease impor-
tance (high current disease burden), timeliness (recent trends
of increasing prevalence and incidence), and necessity (dif-
ficulty in tracking through other data sources). The Analytic
Hierarchy Process was used to conduct pairwise comparisons
to evaluate the relative importance of each criterion. A sec-
ond expert survey was conducted based on the selected disease
categories to evaluate the necessity and rationale for tracking
each disease, gathering expert opinions on diseases and asso-
ciated complications requiring tracking for each target group.
Ultimately, diseases for follow-up tracking among children,

adolescents, and adults were finalized.

3. Establishing Follow—up Survey Procedures and
Step—-by-step Implementation Strategies
Survey procedures and strategies were established based on

literature reviews of domestic follow-up studies” operational

systems and protocols. The procedures were detailed, consid-
ering feasibility throughout all stages, from study design and
participant age ranges, to sampling methods, survey intervals,
survey methods, follow-up management, and quality control.
Existing survey operational methods were reviewed and re-

fined through expert consultations and discussions with the
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responsible institution, reflecting practical conditions based
on experiences from domestic cohorts and follow-up studies.
Based on these considerations, the final survey procedures and
implementation plans were confirmed to effectively meet sur-

vey objectives and operational realities.

Results

An overview of the KNHANES-F survey is shown in Table 1.

1. Follow—up Survey Objectives

Building upon objectives from the preliminary study, mor-
bidity management was additionally incorporated to prevent
progression to severe stages of chronic diseases, establishing
the final objectives of the KNHANES-F survey as follows:

(1) Tracking changes in the health behaviors of Koreans
and their exposure levels to hazardous environments.

(2) Identifying life-course causal relationships between
changes in long-term exposure levels and disease incidence.

(3) Managing morbidity to prevent chronic diseases from
progressing to severe stages.

(4) Producing policy indicators to evaluate the effectiveness
of chronic disease prevention and intervention measures.

(5) Understanding health issues in younger generations
and providing evidence to prevent future health problems.

(6) Tracking indicators necessary for policymaking in re-

sponse to future public health crises.

2. Survey Title
The survey title was selected to clearly and concisely con-
vey the purpose and meaning of the follow-up study. The fi-

nal title is “ZW AT YL XA =& ZAP in Korean and
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“KNHANES-F (Korean National Health and Nutrition Exami-

nation Survey - Follow-up)” in English.

3. Survey Methodology and Participants

The follow-up survey will be conducted through a combi-
nation of passive follow-up using secondary data linkage and
active follow-up methods. Participants will initially be restrict-
ed to male and female aged 10-59 years who consented to
participate from the KNHANES participants. Expansion of age
ranges will be considered once the follow-up survey stabilizes.
Participants are categorized according to current KNHANES
age divisions: children (10-11 years), adolescents (12-18
years), and adults (=19 years).

4. Participant Recruitment and Survey Duration
Participants for the follow-up survey will be recruited from
those who participated in the 10th KNHANES (2025-2027).
Consenting participants will undergo baseline and follow-up
surveys. The baseline survey will be conducted in the year con-
sent is given, combining results from the main KNHANES as
foundational data for the follow-up. The follow-up survey is
planned to be conducted annually, with a long-term target du-

ration of at least 10 years (Figure 1).

5. Survey Interval

Participants enrolled in 2025 will commence Wave I of
the follow-up survey in 2020, preceded by the baseline survey
in 2025 utilizing main KNHANES results. Items not covered
by the main survey or requiring additional collection will be
supplemented through the baseline survey. One month after
consent, survey guidance will be provided, and the survey will

be completed within 2 months. The follow-up survey will be
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Table 1. Overview of the KNHANES-F (Korean National Health and Nutrition Examination Survey — Follow-up

Category Details
Survey name * Korean: SUAZF GYRAF FH2AL
* English: KNHANES-F (Korean National Health and Nutrition Examination Survey — Follow-up)
Survey type + Conducted through both passive tracking (secondary data linkage) and active tracking (direct survey)

Survey population * Ages 10—59 years, among participants in the 10th Korean National Health and Nutrition
Examination Survey (KNHANES X, 2025-2027) who consent to follow-up
* Stratified into children (10-11 years), adolescents (12-18 years), and adults (=19 years)
Recruitment period  * Participants will be recruited for 3 years (2025-2027) from the KNHANES X
Survey cycle and Baseline survey * Conducted one month after obtaining consent
schedule Follow-up survey * Conducted annually after the baseline survey (with a target duration of 10
years or more)
* Survey participation period is limited to two months
* Implemented twice a year (biannual: first and second half of the year)
+ Annual survey (1-year cycle): core health-related questionnaire
* Triennial survey (3-year cycle): additional health and nutrition-related

questionnaires
Survey method * Online self-administered questionnaire via PC, smartphone, or tablet
+ Children (10-11 years): parental proxy response required (except for specific mental health items)
Survey items Children * Household survey (3), morbidity (40), physical activity (2), sleep (2), smoking (2),
(number of (102 items) women'’s health (2), growth and pubertal development (1), mental health (50)
questions) Adolescents * Household survey (4), morbidity (40), physical activity (2), women’s health (16),
(317 items) economic activity (6), obesity and weight control (2), drinking (7), smoking

(11), mental health (56), social support (1), sleep (2), education (1), growth
and pubertal development (1), nutrition (168, including FFQ)
Adults * Household survey (12), morbidity (74), women's health (28), quality of life (5),
(386 items) social support (3), socioeconomic position (2), obesity and weight control (2),
education (2), economic activity (10), sleep (2), mental health (22), drinking (12),
smoking (23), physical activity (19), nutrition (170, including FFQ)
Follow-up maintenance strategies * Collect multiple contact details
* Provide compensation (incentives)
* Maintain active communication (rapport) with participants
* Establish regular contact with participants
* Offer incentives for voluntary updates on personal information (e.g., address,
contact details)
* Provide useful health information
* Develop a two-way communication system
Dropout management * Identify reasons for survey refusal and dropout
* Establish a phased response system
* Develop tailored dropout response measures
Quality control * Establish an on-site survey management system
* Develop a two-way communication system with survey participants
* Implement a data management system
* Establish and operate a specialized subcommittee for follow-up surveys

FFQ=food frequency questionnaire.
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conducted annually for core items and every 3 years for rotat-
ing items. Highly variable health survey items (core items) will
be monitored annually, divided into the first and second halves
of the year based on survey domain and age group. Other
health and nutritional survey items (rotating items) will be sur-
veyed over 3-year cycles, divided according to survey intervals

and item domains from 2026 to 2028 (Figure 2).
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6. Survey Methods

The survey will primarily be conducted online (via PC,
smartphone, etc.), with supplementary telephone surveys per-
formed as needed. Parents or guardians will provide proxy
responses for children, while adolescents and adults will com-
plete surveys themselves. However, if adolescents have dif-
ficulty accessing online surveys directly, they may complete

the survey using a guardian’s smartphone or PC. Personal
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information will be collected as part of survey participation;
participants will be informed in advance about collection and
usage of personal data, and consent will be obtained. Collected
personal information will only be used for statistical purposes

in accordance with Article 33 of the Statistics Act.

7. Survey ltems
1) Diseases selected for follow-up

For adults, 19 diseases across four categories were selected:
endocrine/metabolic conditions (diabetes, osteoporosis, frac-
tures, diabetic retinopathy, and diabetic nephropathy), cancer
(stomach, liver, colorectal, breast, lung, cervical, thyroid, and
other cancers), cardiovascular/cerebrovascular conditions (hy-
pertension, stroke, myocardial infarction, dyslipidemia, and
angina), and neuropsychiatric conditions (depression). For
children and adolescents, eight diseases across four catego-
ries were included: endocrine/metabolic conditions (diabetes),
neuropsychiatric conditions (depression, attention-deficit hy-
peractivity disorder, and anxiety disorders), allergic diseases
(asthma, atopic dermatitis, and allergic rhinitis), and preco-

cious puberty.

2) Follow—-up survey items

Following disease selection, survey items across all domains
were reviewed and refined through advisory meetings and dis-
cussions with the responsible departments. Key domains such
as women’s health, quality of life, and child/adolescent mental
health were improved based on expert opinions, and items re-
lated to socioeconomic factors were also added. Survey items
were categorized by intervals into core items (annually) and
rotating items (every 3 years). For children, 102 survey items

were selected across eight domains: household information,
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morbidity, physical activity, sleep, smoking, women’s health,
growth and development, precocious puberty, and mental
health (28 core, 74 rotating). For adolescents, 317 items were
designed across 14 domains, including household information,
morbidity, physical activity, women’s health, economic activ-
ity, drinking, smoking, mental health, sleep, and nutrition (52
core, 205 rotating items, including 168 items from the food
frequency questionnaire [FFQ]). For adults, 386 items were
selected across 15 domains, including household information,
morbidity, women’s health, quality of life, social support, so-
cioeconomic status, drinking, smoking, and nutrition (62 core,

324 rotating items, including 168 items from the FFQ).

3) Baseline survey items

Baseline survey items were designed to integrate seam-
lessly with the follow-up survey, focusing on minimizing re-
spondent burden and eliminating redundancy. The baseline
survey utilized selected and rotating items from the main 10th
KNHANES, centered around the follow-up items. It included
40 items for children, 221 items for adolescents (including
168 items from the FFQ), and 224 items for adults (includ-
ing 168 items from the FFQ; 213 items for adults in 2025).
Baseline survey items may be adjusted annually depending on

the main survey cycle and survey intervals.

8. Retention Strategies

Assuming that 70% of KNHANES participants consent to
follow-up and 80% of those who consent actually participate,
approximately 9,000 individuals are expected to participate
over 3 years. Applying the retention rate (60-80%) observed
in major domestic follow-up surveys, approximately 5,500-

7,000 participants are projected to remain after 12 years. To
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achieve the targeted retention rates, strategies were formulated
based on best practices from other national health surveys. The
same survey personnel will manage participants annually to
build trust and rapport, and tailored strategies will be devel-
oped by analyzing reasons for participant dropout. Effective
participation will be promoted through a stepwise response
system, and cases of survey refusal and attrition will be re-
corded and analyzed to enhance retention rates. Guidelines for
survey administration, questionnaire design, and data manage-
ment will be developed and continuously improved as issues
arise. A dedicated KakaoTalk channel and call center will be
operated to strengthen two-way communication with partici-
pants, thereby enhancing participation rates and trust through

real-time feedback and prompt responses.

9. Quality Management

To maintain data quality, data collection and validation
processes will be standardized, and item logic will be designed
to minimize non-responses. Regular inspections and manage-
ment will be conducted to maintain consistency and reliabil-
ity of repeatedly collected data. A specialized follow-up survey
committee will monitor the overall survey process, address
identified issues, and provide regular training to survey admin-
istrators to enhance consistency and reliability. Through these
processes, a foundation will be established for continuous im-

provement in survey quality and efficiency.

Discussion

This study focused on establishing a KNHANES-based fol-
low-up survey system and developing survey items and imple-

mentation procedures to operate it effectively. The follow-up

www.phwr.org Vol 18, No 17, 2025

survey can clarify long-term health changes and causal rela-
tionships in disease incidence by leveraging the representative-
ness and continuity of existing surveys. Since the KNHANES
recruits a sample annually, a follow-up survey utilizing this
structure can maintain stable participant recruitment and com-
prehensively examine broader health changes and disease pat-
terns compared to disease-specific studies.

By longitudinally tracking health issues in children, adoles-
cents, and young adults, the follow-up survey can analyze the
impact of early-life health risk factors on chronic disease onset
and strengthen preventive interventions. This approach will
contribute to the development of health promotion policies
that consider the entire life course, going beyond the tradition-
al adult-centered health policy framework.

The KNHANES-F survey clearly differentiates itself from
existing surveys related to children and adolescents. While the
Korea Youth Risk Behavior Survey is a cross-sectional survey
conducted annually with new samples, limiting its ability to
track individual health behavior changes, the KNHANES-F
survey allows for longitudinal monitoring of the same indi-
viduals. Compared to existing cohorts such as the Korean
Children and Youth Panel Survey, the KNHANES-F survey
has several strengths, including a nationally representative
sample, comprehensive data collection encompassing nutri-
tional status, health behaviors, and future biomarker measure-
ments, inclusion of all age groups from children to adults, and
stable tracking enabled by KNHANES’ systematic survey infra-
structure. These characteristics enhance linkage with national
statistics, facilitating direct application in policy formulation
and evaluation, and providing health trend data that support
rapid response strategies during public health crises.

Currently, the survey primarily employs online health
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questionnaires; however, in the long term, it should expand
to include health examinations with biomarker collection.
Potential strategies include visits to designated medical insti-
tutions linked to national health screening programs and ad-
dition of examination items preferred by specific age groups.
Moreover, collecting real-time health data using wearable de-
vices should be considered.

Strategies that continuously encourage participant engage-
ment are essential for the stable operation of the follow-up sur-
vey. Various strategies, such as providing feedback on survey
results and operating consultation channels, should be devel-
oped, and the analytical framework should be strengthened
through linkage with secondary data to enhance survey data
reliability. Although the KNHANES currently utilizes linkage
with mortality and cancer registry data for partial follow-up,
future expansion of linkage with National Health Insurance
Service data is required to establish a foundation for monitor-
ing individuals’ disease histories and progression trends.

The follow-up survey is planned for participants of the
10th KNHANES (2025-2027), and approximately 9,000
individuals are expected to participate during the 3-year re-
cruitment period. After approximately 12 years of long-term
follow-up, around 5,500 to 7,000 participants are expected to
remain, which is considered an adequate scale to ensure statis-
tical stability and facilitate diverse analyses. To ensure repre-
sentativeness, recruitment strategies should consider partici-
pant distributions by age and region, and expanding follow-
up participation eligibility to include individuals from future
KNHANES cycles beyond the 10th survey should also be con-
sidered to secure sufficient participants.

In conclusion, this study established survey items and

implementation plans for the KNHANES-F survey, laying
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the foundation for the 2026 follow-up survey. This ground-
work enables health policy formulation based on long-term
health data, and future efforts should further strengthen the
survey system through the introduction of health examina-
tions, biomarker collection, and secondary data linkage. The
KNHANES-based follow-up survey is expected to provide es-
sential data for health promotion, playing a pivotal role in es-
tablishing and implementing evidence-based public health

policies.
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QuickStats

Trends in the Prevalence of Hypertension, 2014-2023

The age-standardized prevalence of hypertension among Korean adults aged >19 years was 23.4% for men and 16.5% for
women in 2023 data. The prevalence among men remained between 23% and 28%, while no significant change was observed
in women over the past 10 years (Figure 1). The prevalence increased with age in both sexes, it was about 50% in those aged

60s and about 70% in those aged =70 years (Figure 2).
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Figure 1. Trends in the prevalence of hypertension, 2014-2023 Figure 2. Prevalence of hypertension by age group, 2023
*Prevalence of hypertension: proportion of people with systolic blood pressure of 140 mmHg or more, diastolic blood pressure of 90 mmHg or
more, or taking anti-hypertensive medications, among those aged 19 years and over.

"The mean was calculated using the direct standardization method based on a 2005 population projection.

SChanges in blood pressure devices: changed to mercury sphygmomanometer (MS) from 1998 to 2019, non-mercury sphygomanometers include
auscultatory device (AD, Greenlight 300) in 2020, automated oscillometric devices (OD, Microlife) from 2021.

*Systolic and diastolic blood pressure differences were within the error range, thus, statistical calculations were conducted using the measure-

ment values without any correction formula. It is important to note the significance when comparing trends.

Source: Korea Health Statistics 2023, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Gyeongji Woo 2, 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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