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Surveillance Report

Analysis of Pertussis Cases in the Seoul Metropolitan Area in 2024

Eunsol Lee @, Beomkeun Park® @, Yujin Kim @, Sungnam Kim @, Kyungwon Hwang*

Division of Infectious Disease Control & Response, Capital Regional Center for Disease Control and Prevention,
Korea Disease Control and Prevention Agency, Seoul, Korea

ABSTRACT

Objectives: Pertussis is a globally endemic infectious disease, with recent resurgences reported even in countries with high
vaccination coverage. This study aimed to analyze the epidemiological characteristics of pertussis cases in the Capital Region of
Republic of Korea in 2024 and provide foundational data for future disease control strategies.

Methods: We conducted a descriptive analysis of confirmed pertussis cases reported to the Infectious Disease Information
System between January 1 and December 31, 2024. The variables analyzed included demographic characteristics, monthly and
regional incidence, clinical symptoms, vaccination status, and outbreak distribution by location and region.

Results: In 2024, a total of 26,239 pertussis cases were reported cases in the Capital Region of Republic of Korea, representing
a significant increase from the previous year. Most cases occurred in children and adolescents, with a notable surge starting
in May and peaking during the summer. Respiratory symptoms were observed in 99.1% of the cases; of these, 23.5% had
paroxysmal cough and 76.4% had mild or atypical cough. A total of 1,556 outbreaks involving 9,657 related cases were
identified, with 98.8% linked to school settings.

Conclusions: The recent increase in pertussis cases in the capital region appears to be driven by a combination of factors,
including transmission among children and adolescents and school-based outbreaks. Considering the 2024 domestic trends
and international developments, a systematic revision of national pertussis prevention and response strategies is urgently

needed.

Key words: Bordetella pertussis; Epidemiology; Incidence
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Introduction catarrhal stage of pertussis, which persists for 1-2 weeks fol-

lowing infection, the symptoms of upper respiratory tract in-

Pertussis, an acute respiratory disease, is caused by an in- fection manifest, such as a runny nose, watery eyes, and a mild
fection with Bordetella pertussis. In the Republic of Korea cough. In the ensuing paroxysmal stage, the following symp-
(ROK), it is classified as a Class 2 infectious disease under the toms manifest: paroxysmal coughing, vomiting subsequent to
Infectious Disease Control and Prevention Act. During the coughing, and apnea. Subsequent to a period of 2-3 weeks,
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Key messages
(D What is known previously?

Pertussis is an endemic infectious disease worldwide that
is known to re-emerge periodically. In recent years, out-
breaks have been reported even in countries with high

vaccination coverage.

@ What new information is presented?

In 2024, 26,239 pertussis cases were reported in the
Seoul metropolitan area of the Republic of Korea, with
children and adolescents being the primary affected
groups. Case numbers surged during the summer, and
98.8% of the outbreaks were associated with schools.
The clinical symptoms were often mild or atypical.

(® What are the implications?

The spread of pertussis in the capital region demonstrat-
ed that transmission among children and adolescents,
particularly in school settings, can cause outbreaks. The
decrease in immunity in this age group and the nature of
close-contact environments in schools play key roles in
transmission. To ensure effective infectious disease con-
trol in the future, a systematic revision of the national
pertussis prevention and response strategies is needed.

during the convalescent stage, the frequency and severity of
coughing gradually diminish. Respiratory transmission via re-
spiratory secretions or droplets constitutes the primary route
of transmission, with transmission possible for <3 weeks fol-
lowing the onset of paroxysmal coughing or <5 days after the
initiation of the appropriate antimicrobial treatment [1].
Pertussis, a disease that has become endemic worldwide, is
included in each country’s National Immunization Program
and shows high vaccination rates. However, resurgence has
recently been reported in several countries. Adolescents and
adults who have completed their vaccinations exhibit only

mild, atypical symptoms. However, groups that have not yet

www.phwr.org Vol 18, No 41, 2025

undergone vaccinations, such as infants under 6 months of
age, are at a high risk of developing complications, including
pertussis encephalopathy, pulmonary hypertension, respira-
tory failure, and sepsis [2].

Capital Regional Center for Disease Control and Preven-
tion manages the reporting and epidemiological investigation
of pertussis cases in the Capital Region of ROK, encompassing
Seoul Metropolitan City, Incheon Metropolitan City, Gyeonggi
Province, and Gangwon state (hereinafter referred to as Seoul,
Incheon, Gyeonggi, and Gangwon), through the Infectious
Disease Information System. In light of the resurgence of per-
tussis cases in ROK following the coronavirus disease 2019
(COVID-19) pandemic, this study aims to conduct a com-
prehensive evaluation of reported pertussis cases within the
Capital Region of ROK from January 1 to December 31, 2024,

for the purpose of informing future response strategies.

Methods

The pertussis incidence status in the Capital Region of
ROK from 2020 to 2023 was analyzed using data from the
Infectious Disease Portal (https://dportal.kdca.go.kr) of the
Korea Disease Control and Prevention Agency (KDCA). Based
on the pertussis occurrence reports, epidemiological investiga-
tion reports, and outbreak case investigation reports registered
in the Infectious Disease Information System—from January 1
to December 31, 2024, the general characteristics of pertussis,
monthly and regional occurrence status, major clinical symp-
toms of pertussis, vaccination status, and the status of pertussis
outbreaks by location and region were analyzed.

The cases utilized in the analysis included confirmed and

suspected cases of pertussis. A pertussis case is defined as a
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patient exhibiting clinical symptoms consistent with pertus-
sis, with the isolation and identification of B. pertussis from
specimens (nasopharyngeal swab, nasopharyngeal aspirate,
sputum) or with the detection of specific genetic material. A
suspected case is defined as a patient for whom pertussis is
suspected on the basis of the clinical symptoms and epidemio-
logical links, but who lacks test results that meet the diagnostic
criteria. An outbreak of pertussis is defined as an occurrence
of two or more cases of the disease that are epidemiologically
linked, meaning that they are temporally and spatially clus-
tered. Outbreaks that occurred exclusively among cohabiting
family members were excluded from the definition of an out-
break. In this analysis, the age groups were categorized as in-
fancy and early childhood (aged 0-G years), childhood (aged
7-12 years), and adolescence (aged 13-19 years).

A descriptive statistical analysis was performed using

Microsoft Office Excel 2021.

Results

1. Current Status of Pertussis Outbreaks

From 2020 to 2022, approximately 50 cases occurred an-
nually, with 62 cases in 2023. However, in 2024, there was a
sharp increase to 26,239 cases. The 2024 pertussis outbreak
patterns exhibited no sex-based disparities; nevertheless, based
on the age demographics, it was ascertained that the disease
manifested at a higher frequency in childhood and adolescence
compared to other age groups. By region, the highest incidence
rates were observed in Gyeonggi, followed by Seoul, Incheon,
and Gangwon (Table 1).

An analysis of the monthly incidence patterns of pertussis
in 2024 revealed a marked increase in cases commencing in
May, reaching a peak in July, and subsequently exhibiting the
second-highest incidence in November. From April to July, the
incidence was higher among adolescents, while during the re-

maining periods, it was higher among childhood (Figure 1).

Table 1. The status of pertussis cases in the Seoul metropolitan area from 2020 to 2024
Category 2020 2022 2023 2024

Total 41 7 62 26,239
Sex

Male 15 (36.6) 2(22.2) 4 (57.1) 29 (46.8) 15,029 (57.3)

Female 26 (63.4) 7(77.8) 3 (42.9) 33 (53.2) 11,210 (42.7)
Life cycle stage (yr)

Infant and toddler (0-6) 5(12.2) 2(22.2) 4 (57.1) 11 (7.7) 971 (3.7)

Childhood (7-12) 6 (14.6) 0(0.0) 0(0.0) 20 (32.3) 11,617 (44.3)

Adolescence (13-19) 3(7.3) 0(0.0) 0(0.0) 13 (21.0) 10,826 (41.3)

Young adulthood (20-39) 1(2.4) 1(11.1) 0(0.0) 2(3.2) 759 (2.9)

Middle adulthood (40-64) 9 (22.0) 1(11.1) 0(0.0) 3 (4.8 1,447 (5.5)

Older adulthood (65~) 17 (41.5) 5 (55.6) 3 (42.9) 13 (21.0) 619 (2.4)
Region

Seoul Metropolitan City 16 (39.0) 3(33.3) 3 (42.9) 20 (32.3) 6,017 (22.9)

Incheon Metropolitan City 6 (14.6) 2(22.2) 0(0.0) 6(9.7) 4,351 (16.6)

Gyeonggi Province 19 (46.3) 4 (44.4) 3 (42.9) 35 (56.5) 14,317 (54.6)

Gangwon state 0(0.0) 0(0.0) 1(14.3) 1(1.6) 1,554 (5.9)
Unit: N (%).
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The incidence of pertussis by city, county, and district
generally exhibited proportionality to the population size.
However, some areas demonstrated a high number of pertus-
sis cases despite having a small mid-year population (Figure 2).
This observation suggests the potential for other factors to in-
fluence pertussis incidence beyond the confines of population

size. Further analysis is warranted to identify these additional

factors.
7,000 1 m3 Older adulthood 6.397
6.000 - [ Middle adulthood
’ [ Young adulthood
5,000 | El Adolescence 4,965
= Childhood 3.953
4,000 1 3 Infant and toddler 3,628 :
3,000 +
2,449 22945 168
2,000 A
1,000 A 267 I
19 13 17 39
0 T T T T -'I_ T T T T T T 1
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Figure 1. The monthly cases of pertussis by age in the Seoul
metropolitan area (2024)
Unit: N.
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2. Analysis of the Epidemiological Characteristics
of Pertussis

In instances where an individual responsible for reporting
under the Infectious Disease Control and Prevention Act sub-
mits a pertussis case report, the receiving public health center
is responsible for conducting an epidemiological investigation
for all reported cases. In the event that >2 reported patients
are epidemiologically linked, an additional investigation into
the source of the outbreak is conducted. The status of pertussis
vaccinations, major clinical symptoms, and the occurrence sta-
tus of outbreak cases were identified by location and region us-
ing the epidemiological investigation reports and outbreak case
investigation reports surveyed in 2024.

Of all confirmed cases, 74.7% had completed at least three
doses of the primary vaccination series, and 32.2% had com-
pleted up to six doses. Among the investigated vaccination
histories, 14.8% were excluded from the analysis because they
had only received the tetanus and diphtheria vaccine or had in-

complete vaccination records. Unvaccinated individuals with

(] 0-200

[ 200-400

[ 400-600

[ 600-800

(@ 800-1,000
[ 1,000-1,200
W 1,200-1,400

Figure 2. Status of pertussis cases
by district in the Seoul metropoli-
tan area (2024)

Unit: N (incidence rate per 100,000
population).

1505


http://www.phwr.org

I Public Health Weekly Rﬁpm:'\

no vaccination history accounted for 10.3% (Table 2).

An analysis of the clinical symptoms revealed that the vast
majority (99.1%) of confirmed cases exhibited respiratory
symptoms (including cough, paroxysmal cough, dyspnea, and
sputum) with atypical symptoms (76.4%)—including mild
cough—predominating among these. Other symptoms, such

as fever, sore throat, and gastrointestinal symptoms occurred

Table 2. The status of pertussis vaccination in the Seoul
metropolitan area in 2024

No. of vaccinations Case Detail

Total 26,239 -

Unvaccinated 2,706 (10.3) No vaccination
history

Ist 35 (0.1) -

2nd 25 (0.1) =

3rd 119 (0.5) -

4th 710 (2.7) -

5th 10,307 (39.3) -

6th or more doses 8,461 (32.2) -

The others 3,876 (14.8)  Partial vaccination

history

Unit: N (%).

I Applicable

Respiratory symptoms

Gastrointestinal symptoms Other symptoms

11004, U315
3E8% 2£8%
25,235, 25,508,
96.2% 97.2%
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at relatively low rates, and asymptomatic cases accounted for
<1% (Figure 3). This finding is consistent with the phenom-
enon of vaccinated individuals manifesting atypical symptoms,
as previously outlined.

A total of 1,556 cases (9,657 persons) were classified as
epidemic cases, accounting for 36.8% of all confirmed cases
(26,239 persons). 98.8% (9,539 persons) of these epidemic
cases occurred at schools, with middle schools and elementary
schools accounting for the majority. By region, the number of
cases was the highest in Gyeonggi, followed by Incheon and

Seoul (Table 3).

Discussion

In the wake of COVID-19, there has been a sharp in-
crease in the incidence of certain respiratory infectious diseases
worldwide, such as pertussis and scarlet fever. A multitude of
discussions have been conducted to explain this phenomenon,

including the hypothesis that the lack of exposure to other

[ Not applicable

Ear, nose, and throat

1. 75)
415%

25,064,
95.5%

No symptoms

208;
0.8%
Figure 3. The major clinical symp-
toms of pertussis cases in the Seoul
metropolitan area (2024)
26,031, Unit: case. Patients could report mu-
99.2%

Itiple symptoms; counts may reflect

duplicated responses.
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Table 3. The status of pertussis outbreaks by region and facility in the Seoul metropolitan area in 2024
Elementary school Middle school High school The others Total
Outbreaks (person)

Total 721 (3,534) 549 (4,208) 255 (1.797) 31 (118) 1,556 (9.657)
Seoul Metropolitan City 156 (634) 114 (560) 32 (166) 5 (23) 307 (1,383)
Incheon Metropolitan City 149 (503) 167 (877) 76 (301) 3 (10) 395 (1,691)
Gyeonggi Province 379 (2,032) 226 (2,256) 132 (1,119) 17 (59) 754 (5,466)
Gangwon state 37 (365) 42 (515) 15 (211) 6 (26) 100 (1,117)
Unit: no. of outbreaks (no. of cases).

pathogens during the pandemic, attributable to quarantine
measures, has led to a diminished opportunity for the acquisi-
tion of immunity. However, the underlying cause remains to
be fully elucidated. Consequently, an analysis of the rapidly in-
creasing incidence of respiratory infectious diseases and the in-
ference of their etiology based on these patterns will be crucial
for the discussion of additional factors that need consideration
in disease control policies during future pandemic situations.

A notable surge in pertussis cases was observed in the
Capital Region of ROK during 2024, compared to the previous
year. This analysis identified the key epidemiological character-
istics by age and region. The number of pertussis cases, which
had been approximately 40-60 until 2023, soared to 26,239
in 2024. While the increased use of polymerase chain reaction
(PCR) testing, which became widespread after COVID-19,
may have contributed to the increase in diagnoses themselves,
this alone clearly cannot fully explain the surge.

No sex-related differences were identified; however, a high-
er incidence rate was observed during childhood and adoles-
cence. Considering the disruption to normal school attendance
and classes during the pandemic caused by social distancing
measures, further research is necessary to examine the correla-
tion between the significant decrease in social activities and fu-

ture trends of infectious disease outbreaks. These age-specific

www.phwr.org Vol 18, No 41, 2025

trends are analogous to the age-specific epidemic characteris-
tics identified in pertussis studies conducted overseas [3,4].

School-centered group living also appears to be a sig-
nificant contributing factor to the occurrence of pertussis.
Considering the high incidence of cases occurring within
schools (98.8% of all cases) and the elevated numbers observed
in July and November, this trend likely correlates with the aca-
demic calendar. School-based clusters have been demonstrated
to exert a substantial influence, with confirmed cases correlat-
ing to documented outbreak instances accounting for 37.2% of
the aggregate, predominantly manifesting in elementary, mid-
dle, and high schools.

An analysis of the vaccination records indicated that 74.7%
of confirmed cases had completed at least three doses of the
primary vaccination series, and 32.2% had completed at least
six doses with booster shots. However, it should be noted that
the data regarding vaccination rates is based on epidemiologi-
cal investigation forms in which the local public health cen-
ter staff directly contacted patients to obtain verbal responses.
Therefore, the interpretation of these data must be considered
with caution. According to the 2024 national childhood vac-
cination rate statistics published by the KDCA, the tetanus-
diphtheria—acellular pertussis vaccination rates were 97.1% at

the age of 1 year, 95.1% at the age of 2 years, 95.4% at the age
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of 3 years, and 93.6% at the age of G years, indicating sufficient
implementation of pertussis vaccination in ROK [5]. There is a
period of waning immunity following vaccination that occurs
during adolescence [3], and this trend aligns with the rise in
the prevalence of pertussis in the adolescent demographic.

Furthermore, adults often hesitate to seek medical atten-
tion due to the relatively mild nature of their symptoms, which
can result in delayed or overlooked diagnoses [4], suggesting
the potential for asymptomatic transmission within the com-
munity. Indeed, reports from abroad also suggest that trans-
mission by atypical infections and asymptomatic carriers has
influenced the resurgence of outbreaks [6].

Despite the high vaccination rates in this population, the
occurrence of a pertussis outbreak suggests that a reexamina-
tion of the vaccine may be necessary. The acellular vaccine (aP)
currently in use is regarded as being highly safe; however, its
efficacy in preventing transmission is considered to be inferior
to that of the whole-cell vaccine [6]. Several studies have docu-
mented instances in which individuals vaccinated with the aP
have been found to transmit pertussis to others in an asymp-
tomatic state following infection. In fact, a significant number
of countries have documented an escalation in pertussis cases
subsequent to the implementation of the aP [7]. In the Capital
Region of ROK, a clear increase in the infection rates among
adolescents is also evident, underscoring the necessity for a pe-
riodic re-evaluation of vaccine efficacy, duration, and vaccina-
tion strategies.

A limitation of this study is the possibility that shifts in
the diagnostic criteria could also have contributed to the ob-
served rise in case numbers. In ROK, detection of the IS481
gene via PCR testing is considered positive. However, this gene

can also be commonly found in closely related species, such as

1508

Bordetella holmesii and Bordetella bronchiseptica, not just B.
pertussis, posing a risk of false positives [8]. In fact, an analy-
sis by the KDCA suggested that some of the positive pertussis
cases reported in 2024 were confirmed to be infections caused
by other strains, such as B. holmesii [9]. Notwithstanding, this
is of considerable significance as it reflects the current state of
the domestic pertussis diagnosis and reporting system by uti-
lizing the data collected from an actual surveillance system. In
particular, the findings of this study are expected to serve as the
foundational data for establishing more accurate surveillance
systems and improving the diagnostic criteria in the future by
recognizing and explaining the potential for false positives in-

herent in the reporting data based on genetic testing.
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Geographic Disparities in Chronic Disease Indicators in the
Chungcheong Region: Analysis Based on the 2024 Korea
Community Health Survey

Jun Hyeong Jang @, Yeon Hwa Choi*

Division of Chronic Disease Management, Chungcheong Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Daejeon, Korea

ABSTRACT

Objectives: This study examined the status of health behaviors and chronic disease management indicators in the Chungcheong
region using the 2024 Korea Community Health Survey. It focused on identifying regional disparities to tailor public health strategies.
Methods: Data from 36 municipalities in Daejeon, Sejong, Chungcheongbuk-do, and Chungcheongnam-do were analyzed. Eighteen
core indicators, including smoking, alcohol use, physical activity, mental health, chronic disease status, and awareness, were age and
sex standardized. Regional disparities were measured using inter-municipal differences.

Results: Among the 18 indicators, 11 improved and 7 worsened compared to the previous year. Positive changes included declines in
smoking and high-risk drinking and increases in physical activity and mental health indicators. Diabetes-related indicators, including
blood glucose awareness and treatment adherence also improved. However, self-reported obesity has increased, weight control
efforts have declined, and awareness of blood pressure and early cardiovascular symptoms has decreased. Notably, the recognition
of myocardial infarction symptoms showed a 21.5 percentage point gap between the municipalities, indicating pronounced regional
inequality.

Conclusions: Although the Chungcheong region showed favorable trends in several behavioral and clinical health indicators,
meaningful disparities persist in chronic disease awareness and management. These findings underscore the need for localized health

interventions and sustained efforts to close addressable gaps in cardiovascular health literacy and care.

Key words: Health surveys; Health behavior; Disease management; Chronic disease; Health literacy

*Corresponding author: Yeon Hwa Choi, Tel: +82-42-229-1560, E-mail: cyh6803@korea.kr

Introduction aging has led to a rise in the prevalence of non-communicable
diseases (NCDs), which in turn has increased the demand for

As of 2024, Republic of Korea (ROK) has officially become healthcare resources and expanded the overall health burden.

a super-aged society, with more than 20.0% of its population According to recent analyses, the disability-adjusted life years

aged >065 years [1]. This acceleration in the pace of population (DALYs) in ROK were estimated at 25,439 DALYs 100,000
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Key messages
(D What is known previously?

The population in the Chungcheong region has shown
rapid aging and a higher prevalence of chronic condi-
tions, such as obesity and hypertension, than the nation-
al average.

@ What new information is presented?

Based on the 2024 data, 11 of the 18 indicators improved,
whereas seven deteriorated. Awareness of myocardial in-
farction symptoms revealed an intermunicipal gap of
21.5%, highlighting a substantial regional disparity.

® What are implications?

Regions with persistently poor indicators require targeted
intervention and tailored chronic disease management.
Ongoing monitoring is essential to inform equitable, da-
ta-driven public health strategies.

population as of 2020—an increase of 13.8% compared to
2008—and 88.3% of the total disease burden was attributable
to NCDs [2]. The major contributors include hypertension,
diabetes, ischemic heart disease, and cerebrovascular diseases,
all of which are closely linked not only to the population health
outcomes, but also to significant social and economic losses [3].

Regional health disparities are influenced by socio-epidemiolog-
ical determinants such as aging, health behaviors, access to medi-
cal resources, and health literacy. Even within the same admin-
istrative area, a considerable variation in the relative distribu-
tion of health indicators is often observed. These patterns can
be explained by spatial clustering and socio-epidemiological
determinants [4]. Consequently, when analyzing the indicators
at the municipal or district level, a multilayered approach that
goes beyond simple comparisons is required. Identifying the

distribution patterns and underlying determinants of health

1524

indicators through regional-level multilevel analysis is there-
fore essential.

The Chungcheong region—comprising Daejeon, Sejong,
Chungcheongbuk-do, and Chungcheongnam-do—has a rela-
tively high proportion of older adults, and several municipali-
ties within the region have consistently shown vulnerability in
key chronic disease indicators, such as hypertension, diabe-
tes, and obesity [5]. These patterns exhibit spatial clustering
around areas that repeatedly demonstrate poor performance
on specific indicators, suggesting the presence of structural
spatial inequality in the health indicators across regions. Such
quantitative disparities between regions can serve as critical ev-
idence for setting regional priorities in public health planning.

The Korea Community Health Survey (KCHS), conducted
annually by the Korea Disease Control and Prevention Agency
(KDCA) since 2008, is a national statistical survey that collects
standardized data on health behaviors, morbidity, and disease
management indicators at the municipal and district levels.
This survey enables the analysis of relative distributions across
regions as well as trends over time because the survey provides
sex- and age-standardized data. The results serve as essen-
tial evidence for developing regional health plans, promoting
health equity, and designing tailored public health strategies [6].

The 2024 KCHS statistics, released by the KDCA in
February 2025, provide foundational data for the quantita-
tive analysis of trends in key chronic disease indicators and the
relative disparities across municipalities and districts. In the
Chungcheong region, a notable variation in indicator distri-
bution persists even within the same administrative area, with
certain municipalities repeatedly demonstrating poor perfor-
mance across multiple indicators. These distribution patterns

should be interpreted in light of geographic and public health

www.phwr.org Vol 18, No 41, 2025
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environmental factors, underscoring the need for detailed, in-
dicator-level analyses to inform local public health responses.
Accordingly, this study utilized the 2024 KCHS data to exam-
ine the year-to-year trends and regional disparities in the key
health behaviors and chronic disease indicators across 36 mu-
nicipalities and districts in the Chungcheong region. The find-
ings aim to provide an evidence base for the development of

region-specific chronic disease management policies.

Methods

We analyzed data from the 2024 KCHS to assess the rela-
tive values of municipal- and district-level health indicators
within the Chungcheong region—comprising Daejeon, Sejong,
Chungcheongbuk-do, and Chungcheongnam-do—and to ex-
amine the differences in their distribution across regions. The
KCHS is a nationally approved statistical survey conducted an-
nually using a standardized design and procedures, providing
essential data to support regional health policy development.

The analysis included all 36 municipalities—cities, coun-
ties, and districts—within the Chungcheong region. A total of
18 indicators were examined, comprising 10 indicators related
to health behaviors—including current smoking rate, high-risk
drinking rate, obesity prevalence, walking practice rate, physi-
cal activity practice rate, perceived stress rate, and experience
of depressive symptoms—and 8 indicators related to morbid-
ity and health information, such as the prevalence of hyperten-
sion and diabetes, awareness of blood pressure and blood glu-
cose levels, and recognition of early symptoms of myocardial
infarction and stroke. All indicators were calculated as sex- and
age-standardized rates. For each indicator, the median, maxi-

mum, and minimum values were derived from city, county,

www.phwr.org Vol 18, No 41, 2025

and district data and presented as representative values for the
region.

For each indicator, the differences among the cities, coun-
ties, and districts were assessed based on 2024 values, and the
year-to-year changes were described by comparing the results
with those from 2023. Indicators that showed a decline com-
pared to the previous year were classified as health vulnerabil-
ity indicators, and the relative differences for these indicators
were presented by comparing the values across cities, counties,
and districts within the region. In addition, differences between
the Chungcheong regional median and the national average
(2024) were calculated to determine the relative standing of
each indicator.

Regional disparities were further quantified by calculating
the gap between the maximum and minimum values for each
indicator (expressed in percentage points, %p), thereby provid-
ing a numerical representation of the range of variation among

local governments within the region.

Results

In 2024, an analysis of 18 key health indicators in the
Chungcheong region (Table 1) showed that 11 indicators
improved compared with the previous year, while 7 indica-
tors declined. Among the indicators that improved, the cur-
rent smoking rate and male current smoking rate were 20.6%
(A1.4%p) and 36.3% (A2.9%p), respectively. The monthly
drinking and high-risk drinking rates were 57.6% (A1.6%p)
and 13.1% (A1.3%p), respectively. For physical activity, the
walking practice rate and the rate of engaging in moderate
or higher intensity physical activity were 47.8% (1.5%p) and
28.2% (2.0%p), respectively. In mental health, the perceived
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Table 1. Status of health indicators in the Chungcheong region (2024)

Chungcheong rigion

Nationwide®

Increase _ Status of
Cacgeny (2024) 2023 2024 decreasé tizpr;\”th"g) indicator
(2024-2023) gon improvement
Health Current smoking rate 18.9 22.0 20.6 Al4 7.4 Improvement
behavior Male current smoking rate 34.0 39.2 36.3 A2.9 12.1 Improvement
Monthly drinking rate 58.3 59.2 57.6 Al.G 4.3 Improvement
High-risk drinking rate 12.6 14.4 13.1 Al.3 6.1 Improvement
Walking practice rate 49.7 46.3 47.8 1.5 5.1 Improvement
Moderate-or-higher physical 26.6 26.2 28.2 2.0 3.5 Improvement
activity practice rate
Obesity rate (self-reported) 34.4 34.0 35.4 1.4 6.5 Deterioration
Annual weight control 65.0 65.9 64.8 Al 1.7 Deterioration
attempt rate
Stress awareness rate 23.7 279 23.9 A4.0 3.5 Improvement
Depression experience rate 6.2 7.5 6.8 A0.7 1.7 Improvement
Morbidity  Blood pressure level awareness 61.2 69.1 67.2 Al9 11.2 Deterioration
rate
Hypertension diagnosis 21.1 214 22.3 0.9 2.5 Deterioration
experience rate (=30 yr)
Treatment rate for people 93.5 94.5 92.7 Al.8 44 Deterioration
diagnosed with hypertension
(=30 yr)
Blood glucose level awareness 28.2 34.7 37.2 2.5 10.3 Improvement
rate
Diabetes diagnosis experience 9.4 9.8 9.5 A0.3 1.3 Improvement
rate (=30 yr)
Treatment rate for people 93.4 92.0 94.4 2.4 13.8 Improvement
diagnosed with diabetes (=
30 yr)
Awareness rate of early 59.2 61.0 60.8 A0.2 12.7 Deterioration
symptoms of stroke
Awareness rate of early 49.7 52.3 50.2 A2.1 21.5 Deterioration

symptoms of myocardial
infarction

Unit: %, %p. A=decrease. “National value is the median of 258 municipal-level indicators. "Regional gap indicates the difference between the

highest and lowest values among the four provinces in the Chungcheong region.

stress rate and experience of depressive symptoms decreased to
23.9% (A4.0%p) and 6.8% (A0.7%p), respectively. The aware-
ness of blood glucose level improved to 37.2% (2.5%p), and
among those aged >30 years, the prevalence of physician-diag-

nosed diabetes and treatment rate improved to 9.5% (A0.3%p)

1526

and 94.4% (2.4%p), respectively.

In contrast, several indicators declined compared with
the previous year. The self-reported obesity and annual
weight control attempt rates were 35.4% (1.4%p) and 64.8%

(A1.1%p), respectively. The awareness of blood pressure level
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Figure 1. Trends in vulnerable health indicators in the Chungcheong region, 2014-2024

(A) Current smoking rate, (B) current smoking rate of males, (C) monthly drinking rate, (D) high-risk drinking rate, (E) obesity rate (self-
reported), (F) annual weight control attempt rate, (G) walking practice rate, (H) moderate-or-higher physical activity practice rate, (I) stress
awareness rate, (J) depression experience rate, (K) hypertension diagnosis experience rate (=30 years), (L) treatment rate for people diagnosed
with hypertension (=30 years), (M) diabetes diagnosis experience rate (=30 years), (N) treatment rate for people diagnosed with diabetes (=30
years), (O) awareness rate of early symptoms of stroke, (P) awareness rate of early symptoms of myocardial infarction, (Q) blood glucose level

awareness rate, (R) blood pressure level awareness rate.
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Figure 1. Continue 1

decreased to 67.2% (A1.9%p), while the prevalence of physi-

cian-diagnosed hypertension (=30 years) and treatment rates

were 22.3% (0.9%p) and 92.7% (A1.8%p), respectively. The

rates of awareness of the early symptoms of stroke and myo-

cardial infarction were 60.8% (A0.2%p) and 50.2% (A2.1%p),

1528

respectively. Six indicators showed regional disparities greater
than 10.0%p, with the largest gap observed in the awareness of
the early symptoms of myocardial infarction (21.5%p).

Figure 1 visualizes the year-to-year trends, and detailed annual
values are provided in Supplementary Table 1 (available online).
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Figure 1. Continue 2

1. Health Behaviors: Smoking, Alcohol
Consumption, and Physical Activity
1) Smoking rate
The current smoking rate in the Chungcheong region

had shown a steady decline in previous years, but rose in
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2023. In 2024, the rates by city and province were 20.7% in
Chungcheongbuk-do, 20.3% in Chungcheongnam-do, 18.6%
in Daejeon, and 13.3% in Sejong, resulting in a 7.4%p gap be-
tween cities and provinces within the region. The overall smok-

ing rate in the Chungcheong region remained higher than the
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national average of 18.9% (Figure 1A).

The male current smoking rate in the Chungcheong re-
gion also showed a declining trend in previous years; how-
ever, in 2024, the rates by city and province were 36.6% in
Chungcheongbuk-do, 35.0% in Chungcheongnam-do, 33.0%
in Daejeon, and 24.5% in Sejong. The gap between cities and
provinces within the region was 12.1%p, and the male cur-
rent smoking rate in the Chungcheong region remained higher
than the national average of 34.0% (Figure 1B).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Danyang County in Chungcheongbuk-
do recorded the highest current smoking rate and male cur-
rent smoking rate at 30.5% and 51.8%, respectively, while
Gyeryong City in Chungcheongnam-do recorded the lowest
rates at 10.3% and 19.4%, respectively (Figure 2A, B).

2) Alcohol consumption

The monthly drinking rate and high-risk drinking rate in
the Chungcheong region showed a temporary decline dur-
ing the coronavirus disease 2019 pandemic (2020-2021),
but have risen since 2022. In 2024, the monthly drink-
ing rates by metropolitan city and province were 61.4%
in Chungcheongbuk-do, 59.5% in Daejeon, 57.3% in
Chungcheongnam-do, and 57.1% in Sejong, resulting in a
4.3%p gap within the region. The overall monthly drinking
rate in the Chungcheong region was comparable to the nation-
al average of 58.3% (Figure 1C).

In 2024, the high-risk drinking rates by city and prov-
ince were 15.6% in Chungcheongbuk-do, 13.4% in Chung-
cheongnam-do, 11.5% in Daejeon, and 9.5% in Sejong, yield-
ing a 6.1%p regional gap. The overall high-risk drinking rate

in the Chungcheong region exceeded the national average of

1530

12.6% (Figure 1D).

In 2024, among the 306 cities, counties, and districts in
the Chungcheong region, Heungdeok District in Cheongju,
Chungcheongbuk-do recorded the highest monthly drinking
rate at 66.2%, while Geumsan County in Chungcheongnam-
do had the lowest at 44.6% (Figure 2C). For high-risk drinking
rate, Cheongyang County in Chungcheongnam-do reported
the highest value at 21.5%, whereas Dong District in Daejeon

reported the lowest at 9.3% (Figure 2D).

3) Self-reported obesity rate and annual weight
control attempt rate

The self-reported obesity rate in the Chungcheong re-
gion has been steadily increasing in recent years. In 2024, the
rates by city and province were 35.6% in Chungcheongnam-
do, 34.7% in Chungcheongbuk-do, 29.5% in Daejeon, and
29.1% in Sejong, with a 6.5%p gap within the region. Both
Chungcheongbuk-do and Chungcheongnam-do reported
higher obesity rates than the national average of 34.4% (Figure
1E).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Danyang County in Chungcheongbuk-
do recorded the highest self-reported obesity rate at 48.4%,
while Seo District in Daejeon reported the lowest at 22.5%
(Figure 2E).

The annual weight control attempt rate in the Chungcheong
region has remained relatively stable in recent years. In 2024,
the rates by city and province were 66.5% in Sejong, 66.4% in
Chungcheongbuk-do, 64.8% in Chungcheongnam-do, and
64.8% in Daejeon, resulting in a 1.7%p gap within the region.
Both Sejong and Chungcheongbuk-do reported higher rates
than the national average of 65.0% (Figure 1F).
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Figure 2. Municipal-level distribution of key health indicators in the Chungcheong region, 2024

(A) Current smoking rate, (B) current smoking rate of males, (C) monthly drinking rate, (D) high-risk drinking rate, (E) obesity rate (self-
reported), (F) annual weight control attempt rate, (G) walking practice rate, (H) moderate-or-higher physical activity practice rate, (I) stress
awareness rate, (J) depression experience rate, (K) hypertension diagnosis experience rate (=30 years), (L) treatment rate for people diagnosed
with hypertension (=30 years), (M) diabetes diagnosis experience rate (=30 years), (N) treatment rate for people diagnosed with diabetes (=30
years), (O) awareness rate of early symptoms of stroke, (P) awareness rate of early symptoms of myocardial infarction, (Q) blood glucose level

awareness rate, (R) blood pressure level awareness rate.
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Figure 2. Continue 1

In 2024, among the 306 cities, counties, and districts in the
Chungcheong region, Yuseong District in Daejeon recorded

the highest annual weight control attempt rate at 75.4%, while

1532

Nonsan-si in Chungcheongnam-do reported the lowest rate at

47.7% (Figure 2F).
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4) Walking practice rate and moderate-or-higher been increasing in recent years. In 2024, the rates by city and
physical activity rate province were 54.7% in Chungcheongnam-do, 53.8% in

The walking practice rate in the Chungcheong region has Daejeon, 50.3% in Chungcheongbuk-do, and 49.6% in Sejong,
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resulting in a 5.1%p gap within the region. All cities and prov-
inces except Sejong reported walking practice rates higher than
the national average of 49.7% (Figure 1G).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Daedeok District in Daejeon record-
ed the highest walking practice rate at 65.6%, while Boeun
County in Chungcheongbuk-do reported the lowest at 24.5%
(Figure 2G).

The rate of engaging in moderate-or-higher physical activ-
ity in the Chungcheong region has remained relatively stable
in recent years. In 2024, the rates by city and province were
29.8% in Chungcheongbuk-do, 29.1% in Sejong, 28.7% in
Chungcheongnam-do, and 26.3% in Daejeon, resulting in a
3.5%p gap within the region. Overall, the Chungcheong region
reported a higher rate of moderate-or-higher physical activity
than the national average of 26.6% (Figure 1H).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Boeun County in Chungcheongbuk-do
recorded the highest rate of engaging in moderate-or-higher
physical activity at 43.2%, while Dong District in Daejeon re-
ported the lowest at 16.8% (Figure 2H).

5) Perceived stress rate and experience of depres-
sive symptoms
The perceived stress rate in the Chungcheong region has
been on a downward trend. In 2024, the rates by city and
province were 25.4% in Daejeon, 24.6% in Chungcheongnam-
do, 23.8% in Sejong, and 21.9% in Chungcheongbuk-do, re-
sulting in a 3.5%p gap within the region. Both Daejeon and
Chungcheongnam-do reported higher perceived stress rates
than the national average of 23.7% (Figure 11I).

In 2024, among the 36 cities, counties, and districts in the
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Chungcheong region, Daedeok District in Daejeon had the
highest perceived stress rate at 40.9%, while Danyang County
in Chungcheongbuk-do had the lowest at 18.1% (Figure 2I).

The experience rate of depressive symptoms in the
Chungcheong region has shown an increasing trend. In 2024,
the rates by city and province were 7.6% in Chungcheongnam-
do, 7.4% in Sejong, 6.5% in Chungcheongbuk-do, and 5.9%
in Daejeon. The gap between cities and provinces within the
region was 1.7%p, and both Sejong and Chungcheongnam-do
had higher rates of depressive symptoms than the national av-
erage of 6.2% (Figure 1J).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Seosan City in Chungcheongnam-do
had the highest rate of depressive symptoms at 11.4%, while
Boryeong City in Chungcheongnam-do had the lowest at 1.9%
(Figure 2J).

2. Morbidity: Diagnosis and Treatment of Chronic
Diseases
1) Hypertension diagnosis prevalence (=30 years)
and treatment rate
The prevalence of physician-diagnosed hypertension
in the Chungcheong region has remained relatively stable
over the years. In 2024, the rates by city and province were
23.1% in Chungcheongnam-do, 22.1% in Sejong, 20.9% in
Chungcheongbuk-do, and 20.6% in Daejeon. The gap between
the cities and provinces within the region was 2.5%p, and both
Sejong and Chungcheongnam-do had higher prevalence rates
than the national average of 21.1% (Figure 1K).
In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Danyang County in Chungcheongbuk-
do had the highest prevalence of physician-diagnosed
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hypertension at 27.6%, while Heungdeok District and
Cheongwon District in Cheongju, Chungcheongbuk-do had
the lowest at 18.9% (Figure 2K).

The hypertension treatment rate in the Chungcheong
region has been increasing. In 2024, the rates by city and
province were 93.5% in Chungcheongbuk-do, 92.3%
in Chungcheongnam-do, 89.4% in Daejeon, and 89.1%
in Sejong, resulting in a 4.4%p gap within the region.
Chungcheongbuk-do reported a treatment rate identical to the
national average of 93.5% (Figure 1L).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Boryeong City in Chungcheongnam-do
had the highest hypertension treatment rate at 98.7%, while
Daedeok District in Daejeon had the lowest at 79.1% (Figure
2L).

2) Diabetes diagnosis prevalence (=30 years) and
treatment rate

The prevalence of physician-diagnosed diabetes in the
Chungcheong region has been increasing. In 2024, the
rates by city and province were 10.2% in Sejong, 9.5% in
Chungcheongnam-do, 9.3% in Chungcheongbuk-do, and
8.9% in Daejeon, resulting in a 1.3%p gap within the region.
Both Sejong and Chungcheongnam-do reported a higher di-
agnosis prevalence than the national average of 9.4% (Figure
1M).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Buyeo County in Chungcheongnam-
do had the highest prevalence at 13.7%, while Seo District in
Daejeon had the lowest at 6.4% (Figure 2M).

The diabetes treatment rate in the Chungcheong region has

remained relatively stable over the years. In 2024, the rates by

www.phwr.org Vol 18, No 41, 2025

city and province were 95.2% in Chungcheongbuk-do, 94.7%
in Chungcheongnam-do, 93.6% in Sejong, and 81.4% in
Daejeon, resulting in a 13.8%p gap within the region. In par-
ticular, Chungcheongbuk-do, Sejong and Chungcheongnam-
do had higher diabetes treatment rate than the national average
0f 93.4% (Figure 1N).

In 2024, among the 30 cities, counties, and districts in the
Chungcheong region, Jeungpyeong-gun in Chungcheongbuk-
do had the highest diabetes treatment rate at 99.6%, while

Daedeok-gu in Daejeon had the lowest at 53.7% (Figure 2N).

3) Awareness of early symptoms of stroke and
myocardial infarction

The awareness rate of the early symptoms of stroke in
the Chungcheong region has shown an increasing trend.
In 2024, the rates by city and province were 66.9% in
Chungcheongbuk-do, 56.9% in Chungcheongnam-do, 55.5%
in Daejeon, and 54.2% in Sejong, resulting in a 12.7%p gap
within the region. Chungcheongbuk-do reported a higher
awareness rate than the national average of 59.2% (Figure 10).

In 2024, among the 30 cities, counties, and districts in
the Chungcheong region, Cheongwon District in Cheongju,
Chungcheongbuk-do had the highest stroke awareness rate at
81.4%, while Daedeok District in Daejeon had the lowest at
26.3% (Figure 20).

The awareness rate of the early symptoms of myocardial in-
farction in the Chungcheong region has remained relatively sta-
ble over the years. In 2024, the rates by city and province were
60.1% in Chungcheongbuk-do, 47.7% in Chungcheongnam-
do, 47.6% in Daejeon, and 38.6% in Sejong, resulting in a
21.5%p gap within the region. Chungcheongbuk-do reported

a higher awareness rate than the national average of 49.7%
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(Figure 1P).

In 2024, among the 30 cities, counties, and districts in the
region, Cheongwon District in Cheongju, Chungcheongbuk-
do had the highest myocardial infarction awareness rate at
81.3%, while Daedeok District in Daejeon had the lowest at

23.6% (Figure 2P).

4) Awareness of blood glucose and blood pressure
levels

The blood glucose awareness rate in the Chungcheong re-
gion has been increasing. In 2024, the rates by city and prov-
ince were 41.5% in Daejeon, 38.7% in Chungcheongbuk-do,
35.5% in Chungcheongnam-do, and 31.2% in Sejong, result-
ing in a 10.3%p gap within the region. All four cities and prov-
inces in the Chungcheong region reported higher blood glu-
cose awareness rates than the national average of 28.2% (Figure
1Q).

In 2024, among the 30 cities, counties, and districts in
the Chungcheong region, Daedeok District in Daejeon had
the highest blood glucose awareness rate at 51.9%, while
Cheongyang County in Chungcheongnam-do had the lowest
at 17.3% (Figure 2Q).

The blood pressure awareness rate in the Chungcheong re-
gion has been increasing. In 2024, the rates by city and prov-
ince were 73.8% in Daejeon, 69.4% in Chungcheongbuk-do,
67.8% in Chungcheongnam-do, and 62.6% in Sejong, result-
ing in an 11.2%p gap within the region. All four cities and
provinces in the Chungcheong region reported higher blood
pressure awareness rates than the national average of 61.2%
(Figure 1R).

In 2024, among the 30 cities, counties, and districts in the

Chungcheong region, Jecheon City in Chungcheongbuk-do
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had the highest blood pressure awareness rate at 81.2%, while
Jeungpyeong County in Chungcheongbuk-do had the lowest
at 51.6% (Figure 2R).

Discussion

Using data from the 2024 KCHS, this study compared the
key health indicators across 30 cities, counties, and districts in
the Chungcheong region and identified distinct regional dis-
tribution patterns. Seven indicators—including self-reported
obesity rate (35.4%), blood pressure awareness rate (67.2%),
and myocardial infarction awareness rate (50.2%)—declined
compared with the previous year. The gap in myocardial in-
farction awareness across cities, counties, and districts reached
21.5%p, highlighting substantial regional variation. These re-
sults suggest that differences in the health status are influenced
by regional healthcare resources, environmental factors, and
access to health information.

These patterns are consistent with findings from previ-
ous studies. Both domestic and international research has
shown that regional disparities in health indicators are as-
sociated with multiple factors, including the level of popula-
tion aging, socioeconomic status, access to healthcare services,
and health literacy [7,8]. The proportion of older adults (aged
2065 years) is 20.0% nationwide, 18.1% in the Seoul metro-
politan area, 20.3% in the Chungcheong region, 23.2% in the
Honam region, 23.5% in the Gyeongbuk region, and 22.0%
in the Gyeongnam region. Within the Chungcheong region,
the proportion is 22.3% in Chungcheongnam-do, 21.9% in
Chungcheongbuk-do, 11.6% in Sejong, and 18.0% in Daejeon.
In some municipalities, major chronic disease indicators have

consistently remained at lower levels across multiple survey
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years, corresponding with these differences in the proportion
of older adults. These findings suggest the need for communi-
ty-level policy interventions to improve health outcomes [9].

Of particular note is the regional variability in the aware-
ness of early symptoms of cardiovascular disease. Because early
recognition is critical for the prognosis of acute conditions,
such as myocardial infarction, factors, such as the availability of
local emergency medical systems, effectiveness of health infor-
mation delivery, and extent of community education programs
may be related to this variability [10]. The repeated observa-
tion of low awareness rates in certain areas suggests a possible
association with a limited access to health information or lim-
ited exposure to public health campaigns.

In addition, health behavior indicators, such as obesity rate
are closely linked to the physical environment of a community.
The observation of obesity rates exceeding 40% in some areas
suggests that a combination of factors—such as living condi-
tions, limited access to spaces for physical activity, dietary en-
vironments, and transportation infrastructure—may have in-
fluenced these outcomes [11]. These structural factors indicate
that long-term, environment-based improvements and health-
promoting community design strategies are needed rather than
short-term interventions.

From a policy perspective, municipalities that consistently
show poorer performance on the key indicators within the re-
gion should be designated as “high-priority zones” for target-
ed intervention, and prevention and management strategies
should be tailored to the demographic and health characteris-
tics of these areas. This approach suggests that region-specific
public health strategies may be more effective than uniform,
nationwide interventions [12].

In addition, it is necessary to regularly analyze the trends

www.phwr.org Vol 18, No 41, 2025

in health indicators at the city, county, and district level, and to
continuously evaluate and improve the performance of com-
munity health management systems based on these analyses.
Efforts should also be made to enhance the utilization of KCHS
data and to strengthen the capacity of the local public health
personnel to interpret these data and translate them into ac-
tionable strategies.

This study is significant in that it provides empirical evi-
dence to inform the development of community-level public
health policies. However, its cross-sectional design limits the
ability to infer causal relationships. Future research should
include quantitative analyses examining the relationships be-
tween health indicators and environmental or socioeconomic
factors, as well as intervention-based studies that assess the im-
pact of municipal participation.

This study analyzed health indicators and their temporal
trends at the city, county, and district level in the Chungcheong
region and quantitatively presented regional differences across
indicators. These findings can be used in the field of public
health to guide the development of region-specific preventive
measures and chronic disease prevention and management
systems. They also provide an objective assessment of the com-
munity health status in the Chungcheong region and serve as a

scientific basis for addressing local health challenges.
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Policy Note

Regional Healthcare—associated Infection Network
Implementation Report, 2025

Namyi Kim™ @, Areum Kim™ @, Su-Yeon Lee @, Sook-Kyung Park*

Division of Healthcare Associated Infection Control, Department of Healthcare Safety and Immunization,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: Effective prevention and management of healthcare-associated infections (HAIs) are essential to ensure patient
safety, reduce medical costs, and improve public health. When infection control systems are insufficient, transmission
risks within and between healthcare facilities increase, leading to increased morbidity and mortality, placing strain on the
healthcare system. The emergence of multidrug-resistant organisms (e.g., Carbapenem-resistant Enterobacterales), frequent
patient transfers, and differences between healthcare facilities in infection control capacity and staffing levels have accelerated
disease transmission and community spread. Healthcare facilities with limited resources often struggle to respond promptly
and effectively to outbreaks, increasing their vulnerability to cluster infections. The Korea Disease Control and Prevention
Agency launched its “Healthcare-Associated Infectious Disease Prevention and Management Project” in 2017 to support these
institutions.

Methods: As of 2025, a network of 24 regional healthcare institutions across 17 cities and provinces is providing technical
support for infection control. Strong institutions are designated regional hub hospitals, and participating hospitals are
recommended by local governments. Coordination meetings, risk assessments, technical consultations, and information sharing
have been established to improve infection control standards.

Results: This program provides structured support for infection prevention, control, and outbreak response efforts,
strengthening vulnerable institutions and building foundational collaborations to prevent HAI spread.

Conclusions: This inter-institutional network enhances regional infectious disease response capacity through collaboration and
communication. With continued operation and expansion, it is expected to serve as an effective mechanism for HAI prevention

and be a key pillar in patient safety and public health infrastructure.
Key words: Infection control; Delivery of health care, integrated; Capacity building; Cross infection/prevention & control
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Key messages
(D What was known previously?

Although infection control standards have expanded to
small and medium-sized hospitals and long-term care
facilities, many still lack dedicated personnel and infra-
structure, leaving support needs and gaps in infection
control capacity.

(@ What new information is presented?

A network links hub hospitals with strong infection con-
trol skills (e.g., tertiary hospitals) to participating hospi-
tals. The hubs provide technical support and consultation
to prevent spread of infection and strengthen capacity.

(® What are the implications of these findings?

This collaborative system has improved infection control
capabilities at healthcare facilities and enhanced com-
munity-level prevention and management of healthcare-
associated infections.

Introduction

Healthcare-associated infections (HAIs) present a signifi-
cant challenge to patient health, often resulting in complica-
tions such as prolonged hospital stays, an elevated risk for
mortality, augmented antimicrobial resistance, and escalat-
ing healthcare expenditures [1]. HAIs have been document-
ed in 7-15% of patients admitted to acute care hospitals [2].
According to the World Health Organization (WHO), ap-
proximately 23.6% of sepsis cases in healthcare settings are
associated with HAIs [2,3], and the disease burden from six
major HAIs (pneumonia, urinary tract infections, etc.) is more
than twice that of 32 infectious diseases, including influenza
and tuberculosis. Such infections have been shown to lead to
increased antimicrobial use, which in turn exacerbates the

problem of antimicrobial resistance and results in a significant

1546

increase in socioeconomic costs, including higher healthcare
expenses and lost productivity. Nevertheless, the implementa-
tion of effective infection control measures poses a consider-
able challenge for healthcare organizations globally. The inte-
gration of novel technologies and procedures frequently gives
rise to additional infection control issues, thereby exacerbating
the complexity of the task and necessitating substantial bud-
getary allocations. On a global scale, network initiatives are
being pursued not only through cooperative networks aimed
at improving infection control standards internationally but
also through national-level infection control cooperation sys-
tems. These initiatives aim to enhance the quality of healthcare,
strengthen patient safety, and minimize costs. In the United
States, the implementation of dedicated infection control per-
sonnel and systematic program operations has led to a 32%
reduction in the incidence of HAIs. In contrast, organizations
lacking infection control programs exhibited an 18% surge in
infection rates. One notable example is the regional network-
based infection control model centered on Duke University
Hospital in the United States, which has shown positive out-
comes, including a 50% decrease in infection rates, annual cost
savings of approximately USD 100,000 per hospital, and the
protection of dozens of lives [4,5].

The WHO has also identified the establishment of infection
prevention and control systems in healthcare facilities as a cru-
cial policy imperative, recommending the development of in-
fection prevention and control policies and enhanced surveil-
lance systems in each country. In the Republic of Korea (ROK),
the institutional framework for preventing HAIs has been in
place since the early 1990s, undergoing continual refinement
and reinforcement. A series of events led to the establishment

of a framework for infection control. In 1992, guidelines for
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the control of hospital infections were established. In 2004,
evaluations of healthcare organizations were initiated. In 2010,
a system for the accreditation of healthcare organizations was
implemented, and a nationwide surveillance system for HAIs
was established. Hospitals with 100 or more beds are now re-
quired to establish an Infection Control Committee and an
Infection Control Office. The Infection Control Department
has been entrusted with a set of pivotal responsibilities, such as
conducting surveillance to identify outbreaks of infection, eval-
uating the efficacy of infection control measures, administering
training programs to staff members on infection control best
practices, and overseeing the health management of staff [6].
Consequently, infection control within healthcare institutions
has evolved from an elective measure to an indispensable man-
datory requirement. Nevertheless, disparities persist in the level
of staffing for infection control specialists and in preventive
management capabilities among healthcare organizations. In
particular, healthcare organizations with small bed capacities
and insufficient infection control staff or resources face diffi-
culties in actively implementing infection prevention and con-
trol activities, requiring support for their efforts to strengthen
infection control and the establishment of a network sys-
tem to enhance collaboration among healthcare institutions.
Accordingly, the Korea Disease Control and Prevention
Agency (KDCA) is building a healthcare organization network

to promote capacity building within these organizations.

Methods

1. Establishment of a Regional Medical
Organization Network

To address the disparities in infection control capabilities

www.phwr.org Vol 18, No 41, 2025

across different regions, a collaborative network of 24 regional
healthcare organizations spanning 17 cities and provinces is
being established. Each network comprises one central hospi-
tal and approximately nine participating hospitals. Depending
on regional characteristics and the number of healthcare or-
ganizations, one to three networks were established per city or
province. Currently, 24 core hospitals and 227 participating
hospitals are engaged in the initiative (Table 1). In collabora-
tion with local governments, general hospitals and higher-level
healthcare organizations with robust infection control capa-
bilities are designated as core hospitals. These core hospitals
tulfill a pivotal function by offering technical assistance, facili-
tating information exchange, and providing hands-on train-
ing to the participating hospitals within the regional network.
Participating hospitals are classified as healthcare organiza-
tions requiring infection control technical support and capac-
ity building. This category includes general hospitals, hospitals,
and long-term care hospitals equipped with infection control
departments and able to actively participate in network activi-

ties (Figure 1).

2. Operation of a Regional Healthcare
Organization Network
1) Operation of communication channels among local
healthcare organizations
Organic cooperation and information-sharing among
healthcare organizations are essential to improving the effec-
tiveness of infection control. Accordingly, 17 city and provin-
cial core hospitals have been designated to serve as cooperative
hubs in their respective regions. The core hospitals are respon-
sible for collecting and coordinating the needs of participating

organizations and establishing a horizontal communication
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Table 1. Status of regional healthcare institution network by province and city, 2025
Region No. of network Hub hospital (A) Participating hospital (B) Total (A+B)

Seoul Metropolitan City 3 3 28 31
Busan Metropolitan City 2 2 18 20
Daegu Metropolitan City 1 1 9 10
Incheon Metropolitan City 2 2 15 17
Gwangju Metropolitan City 1 1 10 11
Daejeon Metropolitan City 1 1 8 9
Ulsan Metropolitan City 1 1 10 11
Sejong City” 0 0 2 2
Gyeonggi-do 3 3 27 30
Gangwon state 1 1 12 13
Chungcheongbuk-do 1 1 12 13
Chungcheongnam-do 1 1 11 12
Jeonbuk state 1 1 10 11
Jeollanam-do 1 1 9 10
Gyeongsangbuk-do 2 2 19 21
Gyeongsangnam-do 2 2 18 20
Jeju Special Self-Governing province 1 1 9 10
Total 24 24 227 251
“The two participating hospitals in Sejong are part of the Daejeon regional healthcare network.

o Infection control
[ support to
participating hospital

Hub hospital
(1 Tertiary general hospital)

N

— Participating hospital
= (about 9: general hospital,
hospital, long-term care hospital)

Network participation
in network and
support as needed

Figure 1. Regional healthcare facility network for healthcare-associated infection prevention and control

channel through regular meetings to facilitate practical infor-
mation exchange and consultation. This network structure fa-
cilitates the rapid dissemination of infection control practices
and response experiences, enables problem-solving, and pro-
motes preemptive containment of infection spread associated
with patient movement. The significance of effective commu-
nication channels is underscored, especially in identifying in-
fection transmission routes associated with patient transfers

within the region and facilitating proactive responses.
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2) Support for infection control risk assessment and
planning

Infection control risk assessment is a systematic proce-
dure that analyzes the probability of infection occurring within
healthcare facilities and its resulting impact, thereby establish-
ing priorities for infection prevention strategies and setting
standards for efficient infection control. For effective imple-
mentation of infection control, a systematic framework is re-
quired to support the entire process: systematically assessing

and evaluating infection control risk factors, establishing and
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executing organization-specific infection prevention plans
based on these results, and analyzing and evaluating project
performance. To provide a foundation for this initiative, the
core hospitals involved in this project administer risk assess-
ments at least once a year for each of the participating hospi-
tals. They also foster educational opportunities and facilitate
strategic planning, empowering each organization to formulate
its own infection control plan for the subsequent year, with a

focus on its unique priorities.

3) Sharing of infection control prevention and
management techniques and activities

By leveraging the infection control on-site advisory pro-
gram developed in 2019, tailored advice was provided accord-
ing to the type of healthcare organization. This program is
structured by category of healthcare organization, such as small
and medium-sized hospitals, specialized hospitals, long-term
care hospitals, and clinics. It employs a step-by-step approach:
on-site evaluation — problem identification — implementation
consultation — follow-up management. Further, key issues
and outcomes gathered during the consultation process are
shared between regional core hospitals and participating hos-
pitals, thereby fostering the expansion of quality improvement
activities within the region. Observations of CRE outbreaks oc-
curring in intensive care units because of insufficient isolation
rooms at general hospitals and CRE outbreaks in long-term
care hospitals were considered in the development of standard
operating modules for regional healthcare network activities
(including training scenarios and performance indicators for
responding to HAI outbreaks). For healthcare organizations
experiencing outbreaks, tailored consultations were provid-

ed to bring the outbreaks to an end, and subsequent support
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measures, including indicator-based monitoring and the provi-
sion of promotional materials, were implemented to strength-
en their self-response capabilities in solving on-site problems
during the process of responding to HAIs. The tabletop exer-
cise (TTX) program, based on standardized response scenarios,
enhances the capacity to respond to outbreaks. In particular,
the increased effectiveness of preemptive containment mea-
sures against multidrug-resistant bacteria was attributed to co-
operation and information-sharing systems among healthcare

institutions.

4) Management of network activity outcomes by
regional healthcare organizations

An indicator-based performance management system
was implemented to quantitatively assess the infection con-
trol performance of participating institutions. This indicator-
based evaluation not only enables the diagnosis of the level of
infection control at each organization but also provides crucial
data for identifying regional disparities, as well as strengths
and weaknesses, thereby drawing out directions for improve-
ment. Data on infectious disease outbreaks, hand hygiene and
environmental management compliance rates, and awareness
of infection control activities during HAI outbreaks were col-
lected, analyzed, and shared with 17 core hospitals across the
country. Key indicator results demonstrated that healthcare or-
ganizations engaged in regional healthcare network initiatives
exhibited statistically significant increases in infectious dis-
ease outbreaks, in some instances, when compared with non-
participating institutions. Concurrently, hand hygiene compli-
ance rates among healthcare workers exhibited a steady annual

increase.
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Results

The regional network project aimed at enhancing the pre-
vention and management of HAT has undergone an incremen-
tal implementation process, culminating in the establishment
of a nationwide system. This initiative, which began in 2021
with the participation of 247 healthcare institutions and 18
small-to-medium-sized and long-term care hospitals, expand-
ed its system for providing close support to vulnerable organi-
zations in 2023, with 164 small-to-medium-sized and long-
term care hospitals joining the network. As of 2025, it has been
organized and is operating as a total of 24 regional networks
covering all 17 cities and provinces nationwide. The number
of cases reported by healthcare organizations participating in
the multidrug-resistant bacteria surveillance program was sig-
nificantly higher than that of non-participating organizations,
indicating that participating organizations are more actively

engaged in infection surveillance and reporting.

Conclusion

The infection control capabilities of healthcare organiza-
tions vary significantly depending on the size of the organi-
zation, staffing composition, and organizational structure. A
recent survey [7] indicates that while tertiary hospitals have

relatively ample dedicated staff for infection control, general

hospitals and especially long-term care hospitals face increasing
difficulties in staffing. In particular, the expertise and job secu-
rity of dedicated infection control nurses, along with the actual
participation of infection control physicians, are among the key
factors significantly influencing the effectiveness of infection
control. To overcome these structural constraints, the KDCA
has been implementing the “HAI Prevention and Management
Project” since 2017. It provides technical support and focuses
on prevention and management for healthcare organizations
lacking infection control resources. As of 2025, a total of 24
regional healthcare organization networks are operating across
17 cities and provinces nationwide. Centered on core hospi-
tals with strong infection control capabilities, these networks
actively engage in collaborative activities such as providing
consultation, education, TTX, and information-sharing to par-
ticipating organizations [8]. Notably, healthcare organizations
participating in this project exhibited lower rates of infectious
disease outbreaks compared with non-participating organiza-
tions, suggesting that intensive prevention activities and a col-
laborative response system yield tangible results. Despite the
existence of external factors, such as an aging population and
increased antimicrobial use, which serve as background con-
ditions for infectious disease outbreaks, it is evident that aug-
menting infection control infrastructure and providing net-
work-based technical support play a pivotal role in the preven-

tion of infections.

Table 2. 2025 Regional healthcare facility network activities

Category

Detall

Regional hub hospital

activities

Participating hospital

Convening meetings with participating institutions of the regional healthcare network
Providing individualized consultation on infection control risk assessment and planning
Offering consultation and on-site inspections regarding healthcare-associated infection response

Maintaining communication channels among network hospitals

Participation in regional healthcare network activities
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Therefore, the regional healthcare organization network
exhibits sufficient scalability and sustainability as an infection
control model in the ROK, thereby establishing itself as a core
strategy for systematizing regional HAI response capabilities.

This project establishes a crucial basis for the formulation
of a nationwide integrated surveillance and prevention system
for HAIs. This is particularly salient in the context of height-
ened public concern regarding HAIs within healthcare orga-
nizations. Nationwide surveillance systems and region-based
technical support activities contribute demonstrably and sub-
stantially to ensuring patient safety and reducing healthcare
costs. Infectious diseases require national policy intervention
and financial support, as outbreaks have far-reaching impacts
beyond the healthcare sector and affect society as a whole. The
project based on the regional healthcare organization networks
(Table 2) is considered one of the core strategies for system-
atizing infectious disease response capabilities and fulfilling the
national duty to protect public health.

A supportive policy approach that encourages voluntary
participation rather than a regulatory one is required to en-
hance the effectiveness and sustainability of this project. The
KDCA plans to continue strengthening its organic cooperation
system with local governments and healthcare organizations,
while maintaining national attention on and institutional sup-

port for infection control policies.
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PCV=pneumococcal conjugate vaccine;
PPSV23=23-valent pneumococcal poly-

saccharide vaccine.
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Recommendation Report

Recommendations of the Korea Expert Committee on Immunization
Practices for Pneumococcal Vaccination in Children

So-Yeon Kim' @, Juyoung Sim' @, In-yeong Seo' @, Hanseul Ko' @, Hyungmin Lee'* @, Hee Jin Cheong®* (3, Joon Young Song*
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ABSTRACT

Objectives: The Korea Disease Control and Prevention Agency (KDCA) identified an increasing prevalence of pneumococcal
serotypes not covered by vaccines that are currently used for pediatric invasive pneumococcal disease. In response, the KDCA
decided to introduce a 20-valent pneumococcal conjugate vaccine (PCV20), which offers broader serotype coverage.

Methods: The Pneumococcal/Meningococcal Subcommittee and the Korea Expert Committee on Immunization Practices
(KECIP) reviewed the appropriateness of introducing PCV20, focusing on disease characteristics, vaccine properties, cost-
effectiveness, and vaccine acceptability. Detailed implementation guidelines were also discussed.

Results: PCV20 provided broader serotype coverage than existing vaccines and demonstrated non-inferior immunogenicity for
shared serotypes and superior immunogenicity for additional serotypes. Safety has been confirmed through regulatory approval
and existing data. As no additional costs were anticipated, the vaccine was considered cost effective. Based on domestic
and international experiences, high vaccine acceptability is expected. In healthy children and adolescents, the principle is to
complete the vaccination series using the same vaccine administered at initiation. However, for patients who started with
PCV13, switching to PCV15 or PCV20 is permitted. PCV20 will also be used as a booster vaccination in high-risk children,
with vaccine support for high-risk groups expanding to 18 years of age.

Conclusions: The KECIP made a timely decision to introduce PCV20 into the National Immunization Program for children

and recommends its safe implementation in clinical settings.

Key words: Pneumococcal vaccines; 20-Valent pneumococcal conjugate vaccine; Pneumococcal polysaccharide type; National

immunization program; Vaccine efficacy
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Background conjugate vaccine (PCV) in children in Republic of Korea
(ROK) was 97%, which is higher than the global average of

As of 2023, the vaccination rate of the pneumococcal 65% [1]. In 2025, ROK began supporting the administration
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Key messages
(D What is known previously?

PCV13 and PCV15 have been used for childhood pneu-
mococcal vaccination under the National Immunization
Program, while PPSV23 has been administered as an ad-
ditional dose for high-risk children.

@ What new information is presented?

PCV20 covers more serotypes than existing vaccines and
has showed excellent safety profiles. In addition, PCV20
demonstrated non-inferior immunogenicity for the 13
shared serotypes and superior immunogenicity for the
additional serotypes.

® What are implications?

The introduction of PCV20 enhances the effectiveness of
vaccination in both healthy and high-risk children and
strengthens the scientific foundation for national immu-
nization policy.

of the 13-valent (PCV13) and 15-valent (PCV15) vaccines
for children aged 12 years and younger through the National
Immunization Program (NIP). However, according to the un-
published data from the Korea Disease Control and Prevention
Agency (KDCA), 83% of invasive pneumococcal disease (IPD)

cases in children in ROK from 2018 to 2024 were caused by

serotypes that were not included in PCV13 or PCV15 (Table
1). This has led to a call for a new vaccine that encompasses a
wider range of serotypes.

The newly approved 20-valent vaccine (PCV20) covers ad-
ditional 35% of pediatric IPD serotypes observed domestically,
indicating potentially broader serotype coverage. Early intro-
duction of PCV20 as an NIP vaccine could therefore potential-
ly yield broader preventive effects, underscoring the need for

rapid implementation.

Evidence

1. Review Process by the Korea Expert

Committee on Immunization Practices

Draft implementation guidelines for PCV20 administra-
tion in healthy children and adolescents were established af-
ter a detailed review of the PCV20 vaccine’s approval status
and supporting data at the Pneumococcal/Meningococcal
Subcommittee meeting. The first Korea Expert Committee
on Immunization Practices (KECIP) meeting in 2025 dis-
cussed the introduction and implementation criteria for the
vaccine’s NIP. During this process, the need for an additional

review of the implementation criteria for booster vaccinations

Table 1. Pneumococcal serotypes isolated from children (age<5)

Serotypes distribution

Vaccine ) Non-
Common Unique .
vaccine
PCVI3 1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F
PCVI5 1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F 22F 33F
PCV20 1 3 4 5 G6A 6B 7F 9V 14 18C 19A 19F 23F 22F 33F 8 10A 11A 12F 15B Non-VT
%) > © & & © = = o < - 113 47 - 1 = - 212 1 1 113 48
17% 83% 48%

PCV13=13-valent pneumococcal conjugate vaccine; PCV15=15-valent pneumococcal conjugate vaccine; PCV20=20-valent pneumococcal

conjugate vaccine; Non-VT=non-vaccine type.
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in high-risk pediatric and adolescent populations was raised.
Further review was conducted accordingly, and the criteria
were finalized at the third KECIP meeting.

The Pneumococcal/Meningococcal Subcommittee, com-
posed of specialists in pediatric infectious diseases, infectious
diseases, and preventive medicine, comprehensively assessed
clinical trial results, as well as the vaccine’s safety and immuno-
genicity. In-depth discussions covering licensing requirements
and considerations for implementation were also held. The
KECIP includes not only the chairs of each subcommittee, rec-
ommended members from relevant organizations (epidemiol-
ogy society, vaccine society, consumer groups, etc.), and health
economics experts, but also high-ranking officials from the
Ministry of Food and Drug Safety (MFDS) and the KDCA as
members, which ensures the deliberated implementation crite-

ria are considered practical field use [2].

2. Key Discussion Points
1) Feasibility of PCV20 introduction

The evaluation of the feasibility of introducing PCV20 into
the NIP was based on four key factors: disease characteristics,
vaccine properties, cost-effectiveness, and vaccine acceptance.

First, in terms of disease characteristics, the epidemiology
and serotype distribution of pneumococcal infections were
examined. An analysis of the significance and major clinical
features of Streptococcus pneumoniae in invasive infections
among children in ROK revealed that pneumococcal infec-
tions accounted for 123 out of 279 cases of invasive bacterial
diseases (44%) seen in children ages 3 months to 5 years with
normal immunity [3]. In 2023, 431 cases of IPD were report-
ed in ROK, with individuals aged 60 years or older accounting

for 68.7% of cases. Among these reported cases, there were 80

www.phwr.org Vol 18, No 41, 2025

associated deaths, resulting in an 18.6% case fatality rate [4].
Analysis of the serotype distribution of pediatric IPD in ROK
showed that serotypes covered by PCV13 and PCV15 only ac-
counted for 17%, while those unique to PCV20 (8, 104, 11A,
12F, 15B) accounted for 35%, and non-vaccine serotypes not
included in any vaccine accounted for 48% (Table 1). Thus,
PCV20 is expected to provide broader prevention of pneumo-
coccal infections than either PCV13 or PCV15, supporting the
need for the vaccine to be included in the NIP.

Second, vaccine properties were considered with safety
and efficacy data, which were based on MFDS approval details,
safety clinical trial results, and immunogenicity clinical trial re-
sults. According to the MEDS, PCV20 is approved for children
and adolescents (6 months to under 18 years) and adults (18
years and older). The immunization schedule includes three
primary doses at 2, 4, and 6 months of age for infants aged 6
weeks to 15 months, followed by a booster at 12 to 15 months.
Those aged 15 months to under 18 years who received PCV13
are allowed to receive cross-vaccination with PCV20. For
adults over 18 years, PCV20 is approved for a single dose.
Considering the approved indications, PCV20 is judged to be
administered safely within a range similar to that of existing
pneumococcal vaccines. Safety clinical trial results revealed that
the frequency and severity of adverse reactions of PCV20 post-
vaccination were at similar levels to those of PCV13 [5]. Most
adverse reactions were mild or moderate in severity and in-
cluded hypersensitivity, drowsiness, and injection site pain. The
incidence of serious adverse events was 4.4-4.5% for PCV20,
which was lower than or comparable to the 3.1-5.6% observed
for PCV13 [5]. Immunogenicity trial results showed that
PCV20 demonstrated comparable immunogenicity to PCV13

for 13 common serotypes and superior immunogenicity for 7
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unique serotypes [5,6]. The geometric mean ratio of serotype-
specific immunoglobulin G (IgG) antibody titers one month
after the third and fourth doses for PCV20 met the non-in-
feriority criteria relative to PCV13 for both the common and
PCV20-specific serotypes [5]. Moreover, a comparison of the
serotype-specific IgG antibody titers pre-vaccination and one-
month post-vaccination showed a significant increase in anti-
body titers for all PCV20 serotypes [5]. Having demonstrated
non-inferiority to PCV13 for common serotypes and superior
immunogenicity and safety for unique serotypes, PCV20 is
considered suitable for inclusion in the NIP as a new formula-
tion that adds new serotypes to a long-established vaccine.

Third, multiple studies were reviewed to evaluate the cost-
effectiveness of PCV20. The United States (U.S.) has com-
pared PCV20 to PCV13 and PCV15 in children under 2 years
of age, and analyses reported varying results of cost savings to
acceptable levels of cost-effectiveness (incremental cost-effec-
tiveness ratio of $125,000). Cost savings were observed when
PCV20 was included in the primary immunization schedule
and when used as a booster instead of the 23-valent pneumo-
coccal polysaccharide vaccine (PPSV23) in the evaluation of
the cost-effectiveness of PCV20 in high-risk children and ado-
lescents aged 2 to 18 years [7]. In ROK, PCV20 is expected to
have higher efficacy than PCV13 and PCV15 and to be cost-
effective, as it can be supplied at the same price.

Lastly, domestic and international trends were analyzed
to determine vaccination acceptance. In September 2023, the
U.S. Advisory Committee on Immunization Practices (ACIP)
started recommending the administration of either PCV15 or
PCV?20 instead of PCV13, with the rise in pneumococcal in-
fections caused by serotypes not included in PCV13. Japan, the

Czech Republic, Slovenia, Portugal, Argentina, Israel, Canada,

1566

Spain, and Italy also started providing PCV20 vaccinations
free of charge through their NIPs [7-17]. Although PCV20 re-
ceived domestic approval in October 2024, it has not yet been
commercially available, making it hard to gauge voluntary vac-
cination rates. However, it is expected to demonstrate high
rates of vaccination, considering that the rates for pediatric
pneumococcal vaccines are approximately 97.1%, with PCV15
largely contributing after its inclusion in the NIP.

After careful consideration of the disease characteristics of
pneumococcal infections, vaccine properties, cost-effective-
ness, and vaccine acceptance, KECIP decided to add PCV20 to

the NIP for children and adolescents.

2) Review of standard vaccination target populations
and detailed implementation criteria

Following the decision to include PCV20 in the NIP, the
Pneumococcal/Meningococcal Subcommittee reviewed the
vaccine’s target population and implementation criteria. The
committee determined that PCV20 should be administered
to the same population and under the same criteria as PCV13
and PCV15, given its similar characteristics. Mixed-product
schedules with the existing vaccines, however, called for a de-
tailed review that incorporated additional immunogenicity and
safety study results beyond those already approved indications,

along with international data.

3) Discussions on mixed-product schedules in
healthy children
Evidence on the immunogenicity and safety was used to
determine the scope of mixed-product schedules between
PCV20 and existing pneumococcal vaccines. To date, the

MEFDS has only approved mixed-product schedules with

www.phwr.org Vol 18, No 41, 2025
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PCV20 in children aged 15 months or older who have com-
pleted their primary immunization series with PCV13. This
decision is supported by clinical trial data demonstrating the
immunogenicity and safety of mixed-product schedules in
children aged 15 months and older [6,18]. However, studies
have reported that mixed-product schedules in children aged
12 to 23 months who previously received two doses of PCV13
provide a comparable level of immunity to that achieved with
three doses of PCV13 [19]. The proportion achieving of pneu-
mococcal IgG antibody titers above the protective threshold
(20.35 pg/ml) for the 13 shared serotypes was similarly high
when PCV20 was administered as a mixed-product sched-
ule before 15 months of age. For PCV20-specific serotypes,
292.1% of children who had received two doses and >75.9%
of those who had received one dose achieved serotype-specific
IgG concentrations above the protective threshold [19]. As for
safety, most adverse reactions that occurred within 7 days post-
vaccination were mild or moderate and occurred similarly

across vaccination groups [0].

In other countries, the U.S. ACIP and Japan’s Ministry of
Health, Labor and Welfare explicitly state that mixed-product
schedules between PCV13 and PCV20 are permissible and
may be used interchangeably at the start of the primary im-
munization series [7,9]. Furthermore, the U.S. ACIP allows
all mixed-product schedules between PCV13, PCV15, and
PCV?20, based on the absence of concerns about vaccine struc-
ture, the safety profiles, and public health flexibility [20]. With
this comprehensive evidence, the KECIP recommends com-
pleting the primary series with the same vaccine type but al-
lows children who began the series with PCV13 to complete it

with either PCV'15 or PCV20.

4) Discussions on implementation criteria for and
expansion of target populations to high-risk
children and adolescents

Underlying conditions that qualify children and adoles-
cents aged 18 years and younger for the pneumococcal vacci-

nation are listed in Table 2.

Table 2. Underlying medical conditions for pneumococcal vaccination eligibility (age<18)

Risk category

Medical condition

Immunocompetent children and
adolescents

Children and adolescents with
fuctional or anatomic asplenia

Immunocompromised children and
adolescents

Chronic heart disease”
Chronic lung disease”

Diabetes mellitus

Cerebrospinal fluid leak

Cochlear implant

Chronic liver disease

Sickle cell disease or other hemoglobinopathy

Congenital or acquired asplenia, or splenic dysfunction

HIV infection

Chronic renal failure or nephrotic syndrome

Diseases or conditions treated with immunosuppressive drugs or radiation therapy
(e.g., malignancies, leukemia, lymphoma, Hodgkin's disease, solid organ transplant)
Congenital or acquired immunodeficiency”

Korean Pediatric Society (2024) [28].

HIV=human immunodeficiency virus. “Especially cyanotic congenital heart disease and heart failure. *Includes asthma patients on high-dose

oral steroids. “Includes B- or T-cell deficiency, complement deficiency (C1-C4), phagocytic disorders (excluding CGD). Reused from The

www.phwr.org Vol 18, No 41, 2025
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The NIP covers vaccination costs only up to 12 years of
age. However, high-risk pediatric patients often miss vacci-
nation opportunities due to immunosuppressive therapy, re-
sulting in incomplete primary series [21]. For these children,
booster vaccinations have been recommended even if the
primary series has not been completed. Pneumococcal vac-
cination for high-risk children and adolescents has tradition-
ally been guided by the recommendations outlined in Figure
1. These recommendations indicate that a PPSV23 booster is
generally recommended following completion of the required

doses of protein-conjugated vaccines (PCV13 or PCV15), with

a minimum interval of 8 weeks.

Nevertheless, with the introduction of PCV 20, it is now
necessary to determine whether this vaccine should be used for
booster immunization not only in healthy children but also in
high-risk pediatric populations. To date, there are no studies
that directly compare PCV20 and PPSV?23 use as boosters in
high-risk pediatric patients. But considering the superior im-
munogenicity of PCV20 in adults aged 60 and older, it can
be inferred that it will induce sufficient immunity in children.
Additionally, there were no differences in the proportion of se-

rotypes preventable by PPSV23 compared to PCV20 in cases

o (Target group) High-risk children aged 2-18 years (public support only applies to

children <12 years of age)

e (Vaccination schedule) According to vaccine type and primary series status:

(® Pneumococcal conjugate vaccine (PCV)

O High-risk children aged 24-59 months: 2 doses at a minimum 8-week interval

O High-risk children aged 60-71 months:

if no prior PCV history, administer 2 doses at a minimum 8-week interval

O High-risk children aged 6-18 years:

1 dose of PCV recommended regardless of previous PCV or PPSV23 history

@ Pneumococcal polysaccharide vaccine (PPSV23)

O Administer at 22 years of age, with a minimum 8-week interval from the last PCV dose

O Administer 1 dose of PPSV23 after completing all necessary PCV doses

O For children and adolescents with functional or anatomic asplenia or
immunocompromised status, a second PPSV23 dose is recommended 5 years

after the first

<PPSV23 vaccination schedule for children aged >2 years
with underlying conditions who have received PCV>

Children with immunocompromising
conditions, sickle cell disease, or

functional/anatomic asplenia At least 8 weeks

after last PCV dose

Immunocompetent children with
chronic conditions”

1 dose 5 years
after first PPSV23 .
Figure 1. Previous National Im-

munization Program schedule for
pneumococcal vaccination in high-
risk children.

PCV=pneumococcal conjugate vaccine;

a)Chronic heart disease, chronic lung disease, diabetes, cerebrospinal fluid (CSF) leak, or cochlear implant
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PPSV23=23-valent pneumococcal poly-

saccharide vaccine.
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of IPD among children in ROK (Table 3) [20,22-24].
Internationally, the U.S. ACIP has updated its guidance
to permit the use of PCV20 as a booster in high-risk pediatric
populations, recognizing its capacity to elicit T-cell-dependent
immunity, in contrast to PPSV23 [20]. Although debate per-
sists because of limited evidence, the ACIP currently allows ei-
ther PCV20 alone or a sequential schedule of PCV15 followed
by PPSV23 for high-risk children. When PCV20 is used, ad-
ditional PPSV23 is not recommended while data continue to
be collected and evaluated. It also does not recommend ad-
ministering additional PPSV23 doses to individuals who have
received PCV20 [20]. ACIP reports show no increase in seri-
ous adverse reactions when high-risk children and adolescents
aged 2 to 18 years were given PCV20. Moreover, PCV20
demonstrated sufficient immunogenicity for all 20 serotypes
when given as a booster to healthy children [20]. The vaccine
was introduced into Japan’s NIP and administered as part of
the primary vaccination series for children. For high-risk pedi-
atric patients with immunodeficiency or chronic diseases, it is
recommended that they consult a physician when considering
a PPSV23 booster after completing the primary series [25]. It
should be noted, though, that the Japanese Respiratory Society
made these recommendations, not the Japanese government
[26]. In contrast, Canada recommends a single booster dose of
PCV20, rather than PPSV23, for high-risk children and ado-

lescents who have not previously received a PCV [27].

With support from the existing evidence and international
recommendations, the KECIP has allowed the use of PCV20
as a booster for high-risk children alongside PPSV23. Those
under 2 years of age who did not receive PCV20 the primary
series are recommended to receive a booster dose of either
PCV20 or PPSV23 at least 8 weeks after the last PCV dose. An
additional booster is unnecessary for those who have received
PCV20 in the primary series.

The KECIP has also discussed expanding the definition and
scope of support for high-risk pediatric populations. In 2024,
the Korean Pediatric Society updated its classification of high-
risk pneumococcal diseases, which had previously been strati-
fied by age, to adopt a unified criterion for all individuals aged
<18 years. This aligns with the U.S. ACIP recommendations,
and this unified the eligibility criteria to cover all children un-
der 18 years of age [7,28]. A further consensus was reached to
extend cost-support eligibility for high-risk children from the
previous age limit of <12 years, despite recommendations ex-
tending to 18 years, to include all children aged 18 years and
younger. This policy change has realigned national support
with existing recommendations, broadened the beneficiary

population, and reduced public confusion.

Recommendations

The KECIP has established pneumococcal vaccination

Table 3. Comparison of serotype coverage: PCV20 vs. PPSV23

Serotypes distribution

Vaccine

3 4 b5 6A 6B 7F 9V

14 18C 19A 19F 23F 22F 33F 8 10A 11A 12F 15B 2 9N 17F 20

PCV20
pPPSV23 O O O O

c o o o o o o o o o o o o o o o o o oo
©c o o o o o oo o o oo oo oo o oo

PCV20=20-valent pneumococcal conjugate vaccine; PPSV23=23-valent pneumococcal polysaccharide vaccine. *(Age< 5) 10A (20.5%)>19A,
15B (11.6%)>19F (5.4%)>22F, 11A, 12F (0.9%). (Age 6-18) 19F (16.7%)>19 (13.9%)>10A (11.1%)>15B (5.6%)>11A, 20 (2.8%).
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guidelines for children and adolescents, providing separate rec-
ommendations for healthy and high-risk groups, based on de-

liberations during committee meetings.

1. Pneumococcal Vaccination Guidelines for

Healthy Children

The target population for the vaccine in healthy children
is those aged 12 years and under, for which the immunization
schedule consists of three primary doses at 2, 4, and 6 months
of age, followed by a booster dose between 12 and 15 months
of age. During the primary series, the minimum interval be-
tween doses is 4 weeks for children under 1 year of age, and 2
months thereafter. For booster doses, the minimum interval
is 2 months from the date of completion of the primary series.
This schedule can vary depending on the age at which the first
dose was given, and the intervals will be adjusted appropriately,
as shown in Figure 2. In principle, the same vaccine will be ad-

ministered throughout the primary series and booster doses.

Nonetheless, if the primary series began with PCV13, mixed-
product schedules with PCV15 or PCV20 is permitted. If the
series started with PCV15, it is ideal to complete the booster
with the same vaccine, but it may be substituted with PCV20 if

unavoidable.

2. Pneumococcal Vaccination Guidelines for

High—Risk Children and Adolescents

Children and adolescents in high-risk groups should follow
the immunization schedule recommended for healthy children
until 23 months of age. The primary series is subsequently
administered according to prior PCV vaccination history for
those aged 24 to 71 months. If there is no history or the series
is incomplete (0-2 doses) by 24 months of age, two doses of
either PCV15 or PCV20 are recommended, with a minimum
interval of 8 weeks between doses. If the child has received
three doses within the first 24 months of life, only one dose of
either PCV15 or PCV20 is recommended at least 8 weeks after

Pnuemococcal vaccination guidelines for healthy children

o (Target group) Children <12 years of age

1 booster at 12-15 months
* Schedule may vary depending on age at first dose

e (Routine schedule) 3-dose primary series at 2, 4, and 6 months;

<Schedule by age at first dose (for healthy children)>

(rofti_nsen;grr:;zsl.lle) 3 doses 1 dose at 12-15 months
7-11 months 2 doses 1 dose at 12-15 months
12-23 months 2 doses -

24-59 months 14 _

(healthy children) oses

Minimum age for first dose is 6 weeks
Booster: at least 2 months after previous dose

E)Minimum interval: 4 weeks between doses if <12 months; 2 months if >12 months.

Figure 2. National Immunization
Program schedule for pneumococ-
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the last dose.

If the primary series is completed between 24 and 71
months of age, the following booster doses are recommended.
If no PCV20 doses were administered during the primary se-
ries, either one dose of PCV20 or one to two doses of PPSV23
should be given at least 8 weeks after the last dose, following
the schedule in Figure 3. No additional boosters are necessary
if a dose of PCV20 was given during the primary series.

For high-risk children and adolescents aged 6 to 18 years,
one dose of either PCV15 or PCV20 is recommended if they

have no prior PCV vaccination history. This also applies to

those with a history of PCV7 vaccination.

Booster vaccination is recommended for high-risk children
aged 6 to 18 years following completion of the age-appropriate
primary series. If PCV20 was administered during the primary
series, no booster dose is required. However, if PCV20 was not
included in the primary series, one dose of PCV20 or one to
two doses of PPSV23 should be given at least 8 weeks after the
last PCV dose. The immunization schedule and implementa-
tion criteria for high-risk children and adolescents are outlined

in Figure 3.

Pnuemococcal vaccination guidelines for high-risk children

[Ages 2-23 months]
O Follow the standard vaccination schedule for healthy children
[Ages 24-71 months]

@ Primary series: 1-2 doses of PCV15 or PCV20 depending on past PCV history

O If 0-2 PCV doses before 24 months: administer 2 doses of PCV15 or PCV20
at >8-week intervals

O If 3 doses before 24 months: administer 1 dose of PCV15 or PCV20 >8 weeks
after the last dose

@ Additional dose : After completing age-appropriate primary series

O If PCV20 was included in the primary series: no supplementary dose required

o If PCV20 was not included: administer either 1 dose of PCV20 or 1-2 doses
of PPSV23 >8 weeks after last PCV dose

[Ages 6-18 months]

(1) Primary series: If no prior PCV, administer 1 dose of PCV15 or PCV20
* If PCV7 history only, administer 1 dose of PCV15 or PCV20

@ Additional dose : After completing age-appropriate primary series

O If PCV20 included: no supplementary dose required

O If PCV20 not included: administer 1 dose of PCV20 or 1-2 doses of PPSV23
>8 weeks after last PCV dose

<PPSV23 vaccination schedule for high-risk children and adolescents>

Immunocompetent children
with chronic conditions

>8 weeks after
Children with immunocompromising last PCV dose
conditions, sickle cell disease, or 2

" b)
functional/anatomic asplenia first PPSV23

1 dose 5 years after

ISee [Table 2] for definitions of patient group
Revaccination with PCV20 may be considered in place of second PPSV23 dose after 5 years

www.phwr.org Vol 18, No 41, 2025

Figure 3. Updated National Im-
munization Program (NIP) Sche-
dule For Pneumococcal Vaccina-
tion In High-Risk Children And
Adolescents.

PCV=pneumococcal conjugate vaccine;
PPSV23=23-valent pneumococcal

polysaccharide vaccine.
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Updates and Declaration

The KECIP has decided on the timely introduction of the
PCV20 vaccine for children and adolescents into the NIP, con-
sidering the disease characteristics of pneumococcal infections,
vaccine properties, cost-effectiveness, and vaccine acceptance.
The committee has also established recommendations and de-
tailed implementation criteria to ensure the safe administration
of the vaccine in healthcare settings. However, some mixed-
product schedules guidelines surpass the scope of approval
granted by the MEDS. Thus, efforts need to be made to amend
related approval details. Moving forward, the KECIP will strive
to acquire additional evidence on the safety and efficacy of
PCV20 after its inclusion into the NIP and will continue to re-

view newly developed vaccines.
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QuickStats

Trends in the Prevalence of Anemia, 2014-2023

The age-standardized prevalence of anemia among individuals aged >10 years in 2023 was 3.3% in men and 14.8% in
women, which was slightly higher than in 2022 (Figure 1). The prevalence was higher among men aged =70 years and among

women in their 40s and =70 years, at approximately 20.0% (Figure 2).
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Women [ Women
40 40
g 30+ o 30+
£ &
5 21.1
5 20 § 20 =
g &
10 A 10 1
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Survey year Age group, 2023
Figure 1. Trends in the prevalence of anemia, 2014-2023 Figure 2. Prevalence of anemia by age group, 2023

*Prevalence of anemia: proportion of people who currently have anemia (based on hemoglobin level), among those aged =10 years
"Hemoglobin level of <11.5 g/dl in 10-11 years, <12.0 g/dl in 12-14 years, <12.0 g/dl in non-pregnant women aged =15 years, <11.0 g/dl in
pregnant women, and <13.0 g/ dl in men.

% Age-standardized prevalence was calculated using the 2005 population projections for Korea.

Source: Korea Health Statistics 2023, https://knhanes.kdca.go.kr/

Reported by: Seungyeon Wi (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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