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B 452 920 28 A B2 4
1,800 O &3 =0l ZdH MSIR| 4= r12
1600 4 ~e 23 WA £ 3 AT 2B (%)
1,400 -
g 1200
<F 1,000 -
X
ol 800
= 36 1
<~ 600
400
200 -
T 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
g

J8 3. SEANSEEA, JAAZ DA, A7) 9= 29 D)3 5+ E 9=l AT

&, 201520249

Mo

Adapted from the article of Seo et al. (Public Health Wkly Rep 2025;18:497-522) [5].

H2.20249 2w fPd AEAF, 29 A 4 BE
o Ol HH
A= 72l U3 =250
A= 202449 95 24 #8217 (H)’ 52,999 51,439 1,560
=3 (100.0) (97.1) 2.9
2024 AR} 5=(F) 17,716 15,707 2,009
e (100.0) (88.7) (11.3)
2R}t 25 (33.4] [30.5] [128.8]
Sz 20249 922 A7 (HE)? 27125 26,483 642
= (100.0) (97.6) (2.4)
20243 2R () 7,932 7.022 910
e (100.0) (88.5) (11.5)
29t & [29.2] [26.5] [141.7]
FEAAEE AE 2R} E& (30.8] (27.6] [145.3]
SES| AR E& [30.1] [27.2] [112.3]
771 2 H& [28.0] [25.6] [149.8]
gl 2 £ [46.9] (43.5] (138.9]
o9 9, (%), (107 B3 82 ). =AM EEA]; AA=AAF A A71=271%; ZL=FLEIRAE. "$ET: A, A, 47]. ¥20244 12
2319 712 973w 71gjolgo] Qe AL 920249 71% 2B &9 Adapted from National Health Insurance Service [9], Adapted
from Korea Disease Control and Prevention Agency [2].

o], ANWAGAH =9l Tt 4402 9=l
9] 6.5%Z AABFHCHAE 1). 20249 = AR F <
=9l 8.4%= HA(7.8%) thH] 0.6%p S7FFRATHL
g 3). 2024 9 9= AR = 12702 HA(19
g) oiH] 78(36.8%)°] HAskear, 9=l A HAE

ZE(80.9%) div] ZASHATHE 1).

(elye]

=]
gL L

= 46.082=
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4. |2 EE Q8 ZSEK} AT 3
28] 2ol o] A8 L A A9lo] vAL G
20244 F5H Aot dRFe] 4Fae] 29
PSS ARG AAA] 15 AAA £ SFS A
stk 20244 S5 Qlmug 48T % o] 53
Ap] B 24%AAT, AU F Rl $34 B
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&2 11.5%2 AR A vetyrt 20249 24 9
230 2FAA0] ANTUA WPYSL 141,708, A%
By 7HdAte] 26.5%0l s 5.3u) &oke. ghH, 20244
2o gmgo] 37 2SR IR ES 13898202,

ZEY 71979 43,57 tju] 3,28 &2
2).

5. QRILAA ZISHBHXt Al &

—_

ofor

FAE EATHE

20249 =AY FAIAGAHL 20234 o]o] 2024
Ao = AR ZA} S| A9 Ego] AFAtof H|F| EA| §X]
He EAZ Bt 20244¥ SEAEY SAIYWA/HEEY

A& (multidrug-resistant/rifampicin-resistant tuberculo-

sis, MDR/RR-TB) A= HAE(269%) thH] 43o] 4

(16.0%)% 226722, ol £Ed HA AAHt] 2.8%
€ A5kt 20249 A 2= 2E MDR/RR-TB &4 &

o
tlo
=ha
4%
=
i,
_\3
rﬂ

A= 1.9%%1 WHH, A =AF S0l A
£ 6.2%E 3.34 =2 E&& Hlrh 20249 MDR/RR-
TB AIgH} = 1239802 Ad(1379) tH] 148(10.2%)
o] Zastgon, HATAF = 103822 AW (132%)
H] 29%8(22.0%)°] o1& 202 Yetgrt Sxd A3
A} ¥ MDR/RR-TB &4} 282 2.8%% A=1(2.6%) =t o
A A vEgth E3 1A A5 & MDR/RR-TB &
A EES AP, YRR G4 FEEL 6.2%2 Mt
(5.7%)°1 Hl3l 2 $E HITHIR 3).

2024 719 MDR/RR-TB $A}= AW (247) tiy] 7
8o AAa(29.2%)% 1782, ol& ¥ AA 2dHgAe
2.3%0] g3t MDR/RR-TB &4+ &2 ATAE= 1.6%
Ql vHA, X EA; ol AE 5.3%= 3.38] 2 &2 UEt
ok 4 U 238 5 MDR/RR-TB &4} £82 2.3%
2 A=(2.6%)° Hle] A vttt E3 #A Azdd

H3.3A 28 A5 dAYAE/HEEYE 293t = 9 FAFA YA T7E 2R 4, 202320249
SyzsHobH| LY S
- CHA|LHA /2| LA It O THEH O i)
T A L|i-| j}l; ?Had 3_||-|/d+e|+f+g) _E_H_%c) chi'ITII.TJg O;Dl‘lllzll.ﬁ—* q E|'7I;|| LHl.!’)M EFEIE:II_PFI\J
o) meA gy =T e
A 7 2023 19,540 551 (2.8) 1 71 296 183
2024 17,944 461 (2.6) 2 66 245 148
Adru| A8.2) A16.3) (100.0) A7)0 A17.2)  AU9.1)
AgkAt 2023 15,640 284 (1.8) 0 28 146 110
2024 14,412 261 (1.8) 0 32 139 90
Adru s A(7.9) AB.1) - (14.3) A4.8)  A(18.2)
AAEA S 2023 3,900 267 6.8) 1 43 150 73
2024 3,532 200 (5.7) 2 34 106 58
HAdru| =Y A9.4) A25.1) (100.00  AQ09  A(293) A(0.5)
2z ? 7 2023 8,707 269 (3.1) 1 36 150 82
2024 8,035 226 2.8 2 34 120 70
e 57 A7.7) A(16.0) 100.0)  A(.6)  A(20.00 A(14.6)
AgA} 2023 6,924 137 (2.0) 0 12 75 50
2024 6375 123 1.9) 0 17 66 40
A a2y A(7.9) A(10.2) - 417 A12.00 A(0.0)
A=) B2} S 2023 1,783 132 (7.4) 1 24 75 32
2024 1,660 103 6.2) 2 17 54 30
HAdru| =7 A6.9) A22.0) (100.00  AQ9.2) A(28.00 A®6.3)
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E3. 4%
SHAsoly| LY BS54
— CHA|LHA /2| LA IO Tt O IHI|
. T e e i onk o ol
Za  dMemze) ST e
Sl Ag A 2023 3,351 94 (2.8) 0 18 48 28
Al 2024 3,012 85 (2.8) 2 15 42 26
Adru| A10.1) A(9.6) - A167) AU125) A(7.D)
A gkA} 2023 2,655 44 1.7) 0 4 20 20
2024 2,383 41 1.7) 0 6 22 13
Adru s A(10.2) A6.8) - (50.0) (10.00  A(35.0)
A=A ED 2023 696 50 (7.2) 0 14 28 8
2024 629 44 (7.0) 2 9 20 13
HAddEZY A9.6) A(12.0) - AB57)  AQ28.6)  (62.5)
AH A 2023 1,017 32 (3.1) 0 4 17 11
2024 950 24 (2.5) 0 3 13 8
Adru| s A6.6) A(25.0) - AR5.00 AQR35)  AQR7.3)
AR} 2023 829 15 (1.8) 0 1 9 5
2024 787 17 (2.2) 0 2 8 7
Adru| s A1) (13.3) - (100.00  A(11.1)  (40.0)
A=A EY 2023 188 17 (9.0) 0 3 8 6
2024 163 7 (4.3) 0 1 5 1
HAdtu| =7 A(13.3) A(58.8) - A66.7)  AB75)  AB3.3)
371 A 2023 4,339 143 (3.3) 1 14 85 43
2024 4,073 117 (2.9) 0 16 65 36
e A6.1) A(18.2) A(100.0) (14.3) AQ235)  A16.3)
AR} 2023 3,440 78 (2.3 0 7 46 25
2024 3,205 65 (2.0) 0 9 36 20
Adre| s A6.8) A(16.7) - (28.6)  A(L7)  A(0.0)
ANEASY 2023 899 65 (7.2) 1 7 39 18
2024 868 52 6.0) 0 29 16
Adru s A(3.4) A20.0) A(100.0) - AQR5.6)  A(1.1)
& Al 2023 788 24 (3.0) 0 4 13 7
2024 728 17 (2.3) 0 2 12 3
Adru| 5 A(7.6) A29.2) - AG0.0) A7) ABTI)
A5} 2023 629 13 2.1) 0 2 5 6
2024 577 9 (1.6) 0 0 7 2
e 5 A(8.3) A(30.8) - A100.0)  (40.00  A(66.7)
ANEASY 2023 159 11 6.9) 0 2 8 1
2024 151 8 (5.3) 0 2 5 1
Adru| s A(5.0) A27.3) - - A(37.5) -
9] W, (%). -=not available; A=7r2:; AL=ALEHA]; AA=QAFIA; B7|=737|%; FY=FLEEAAE. "52d: AL, A, A7), V4d
ou] Z2g%). IF8 29 WA A F AW/ RAY 2] e (%) R RALEN B ARG A § 7k oA Ak
27 FA*o] Aol T, 1L 9] A OFA** g 71 o]4do] AL Holk Ad, *H B EEAR(LEK), BAZSEAI(MEx), QZEAHI(OfX), 7HEEE
AAGE). **H -2 (Bdq), FUIZEZE(Lzd). ‘2 BRNAHES B AP ZS o HA 3 714 o]ake] &2 A okFlo] AL Holk Ad, g
Fu o]AYoRE Ao BE UL Hol A8, ¥2|u oFAlo] Y4e Ho|n, o|alolXE kAo #4540l AY AeAS BT 4 gl
28, VAR, A & AR E8A}, ST T AR, o)A A 5AT By, 34 A2l Ewe) 7]et @4 Adapted from the article of Seo et al.
(Public Health Wkly Rep 2025;18:497-522) [5].
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MDR/RR-TB 34 5 AH 22 o149 & 9] 7o

5.3%% HA=H5.7%)E Tt FATHE 3).

6. =EHG AEEH A
20249 =EHY] A T A2 AR AES
sto] 243 A3}, BE AZoA AAEA £7 FaPS
& Bt Al 7k A= ofHs] F5lskA ekttt
20244 0
2 HA(3.351%9) 4] 3397(10.1%),
ZW(1,017%) tY] 6798(6.6%), F71+= 4,0738o.2 A4
(4,339%) ] 2669(6.1%)°] TAaFoH, e 72882
2 Ad(788%) thH] 60%(7.6%)°] #AFLE o] F, A&
i Zo| 7Pg A e 20249 $EAG AEE A7

HE322 730l 21,4807 71 =orow, 1 tfeog,

FEEY AR 2R e ME2 3,

?1%(20.9%), 771(20.07), A&(19.9%) «L.&2 e
Ao AGHEZIR(20.58)S A3lste A9 Lt 9
Hol9ie}. 202449 =AY 7H A A AgA} = A

£0] 2,383 02 Fd(2,655%) thHl 2727(10.2%), 1H
& 7878258 A(829%F) il 4278(5.1%). 871 3,205
oz AY(.440%) ¥l 235%(6.8%), FHL 57780
2 Ad(629%) H] 52(8.3%)0] AT Ao YeRdtt
20249 =AY AEd AP R0} A BYEL 9F
o] 17.480.8 714 £33, 1 FE o 74(16.9%), 37
(16.0%), A&(15.9%) o2 vetgth. Ao A7 xzst
AR BB (16.6%8)T Hlmshd Tk LA A
0% Fo A% A% WHEL HAKE 1),

20249 =AY Al=E 654 ol AR}
o] 1,61782& Z(1,764%) i8] 147%8(8.3%
5087 2.& HMA(550%) thH] 427(7.6%), 471+= 2,069
2 Ad(2,198%) tiH] 12978(5.9%)°] 27t &40, 3¢
< 516828 AA(542%) thHl 267 (4.8%)°] 43t

65A oA A FERTIE-2 o] 117.3Ho 2 7 &%

40

o, Q1(91.59), 371(86.1), A&(84.4%) o= et
ok A=1(93.9%)3 vl A] FET Ak 52 FAE 7]
Pt 20249 FEHEY =2l A} =

o7 HAJ(679) WH] 48(6.0%) F7HoH, ALL 235

o= HA(243%) WH] 8H(3.3%), B71= 3728w A
W(3737) thH] 178(0.3%), ¥ 12822 AA(19%) W
H] 794(36.8%)0] #43t Ao YEPGTHE 1). 20244 5
=49 =l AdEAE 690%elH, ©] F A7|7F 372
94;}0] éoﬂ_o_]—}]—_,] 7(-11:]]— o]x}o ;q.;q
Tl Axd 28R F MDR/
. olo A
AA(2.5%), ZA(2.3%) <22 Yepgt. Eot 4

£go] 43t

1Mol 71

(53.9%) 02 $=4
SFITHA 1). 20244
RR-TB &4 £&2 3717t 2.9%= 7H &%2
2(2.8%),
M AE BE 24 Fol4S] MDR/RR-TB
AE Tt 22 BT BATHE 3).

N
rhu

Seuete] Asight £ wid A FA1E Bol1 Qi
E5] Z2UH19 W9 ] FFo R, 20209FE 2023HE7HA]
A AA A FAYEo] 4.6% S7H5HH, MelY oA 9] A
7F A" A Aol th1]. SRR o] 23t FA A &
A& 6541 ol wel5T} =219 HFo] A&Hog F7}
T2A W] 43t FAE B

J

= 17,94478013oH, o] F
EET} oA AlaE A= 8,763 0 & AA 48.8%
£ A S22 20249 654 o) A A= 4,194

20239(4,51279) H] 7.0% FAFOLt, A4 8}

T &2 52.2%% ods] At ol FE AAF. ol
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A9 2% WAo] Qo] B8 AFHE T4 Wbt 4
e 9ee Wl HolEth 53] 804] o4 1915
O =, 65-7941(69.0%)°l sl 2.6
oMol Wel)s Ash, HuraAs %

Hi
)
R
0,
rlr
l_r
O
ol)lt

A 42 F2Y19 AP o = Qe 1539 o7 °o)&
Ae] 3A FFE HSS AARIT T,
3 A99] 654 ol AAEA = 51682 E 20239
(5427) 4] 4.8% TAFo, HA o] HFES 24|
Pt g kRlES TR o e st "Wy
ojn, 53] A7|8UAE A THdES B kols o=
S AAA AT} AR = g7t S5k

S 9=l AHTAE 678 2R 2023H(683%)
i) 0.7% AaFoY, A A} 5 =2lo] A5k £
2 2318 7.8%1A 8.4%% Z7I5It). ol 2

Acte AN E 2=l A8 #e]o] Fao] AHiHos

o& AAIL Y AARRITE &5 29 19@=7t E410]
Ql=Ql Y] 96.3%E AAISHAL Qlom, oAU HR5
959l IAE 6.5%=2 HE gt o]: 4
T 7Y 371 2= HLAY A, Aol So] Btde
JFFE v AR HATH15]. wetA 29 nd=Tt &
Al g=lo] gt AEAR A3}, AFAA LG BA G0l A=
A2/ gE, telo] 7uke] #e] HH Algo] Easith. T3
FAIU/GZY Q=< &AF X727t 7Feet o= 7]¢He] dEA
A wigo] @ FE )

olmo] gAY 2 HAES 141.782
7h4Ake] 26.5%0] B3] 5.38] &Skt
AR EEo] R FfAZNA HE Atte AL HTshk=

=701, AFSE g A A FHepdo] Ay Tl niAE ¥

oy
[P
ne
=)
i

O

ol AHoE QA
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) ] 16.0%7F Ak 28y AA 84 F ol&o] &}
Ashs E&2 2.8%2 A= BH2.6%)E o718 &
E£3] BA Aol Y AR ZALNA ] E-&(6.2%)°] 4
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Surveillance Report

Overview of Tuberculosis Cases Reported in 2024 in the Capital
Region: Seoul Metropolitan City, Incheon Metropolitan City,
Gyeonggi—do, and Gangwon State

Sojung Kim @, Yun Choi 2, Hyemin Jang @, Hyewon Jo @, Jihye Choo @, Hyunmi Kim @, Kyungwon Hwang*

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

ABSTRACT

Objectives: Following up on 2023 analyses, this study re-evaluated tuberculosis incidence patterns in the Capital Region (Seoul
Metropolitan City, Incheon Metropolitan City, Gyeonggi-do, and Gangwon State) using the latest 2024 data. These findings
serve as foundational data to guide effective tuberculosis management strategies centered on high-risk groups.

Methods: This study obtained and analyzed data from the National Tuberculosis Integrated Information System (2015-2024).
These analyses focused on high-risk groups: the elderly (=65 years), foreign nationals, Medical Aid beneficiaries, and drug-
resistant tuberculosis patients. Incidence rates per 100,000 population were calculated using population data from Korean
Statistical Information Service.

Results: In 2024, 8,035 tuberculosis cases were reported in the Capital Region (a 7.7% decrease from 2023), continuing a
steady quantitative decline. Within this trend, pronounced structural changes were identified: the proportions of the elderly
(51.8% to 52.2%) and foreign nationals (7.8% to 8.4%) increased. Incidence among Medical Aid recipients (141.7 per 100,000)
was 5.3-fold higher than that among Health Insurance beneficiaries (26.5). The proportion of multidrug/rifampicin-resistant
tuberculosis was 2.8% (national: 2.6%), which was 3.3-fold higher among retreatment cases (6.2%) than among new cases
(1.9%). Notably, the incidence among the elderly in Gangwon State (137.6) was markedly higher than that in the Seoul
metropolitan area (94.1).

Conclusions: Although tuberculosis case notifications in the Capital Region continued a 10-year decreasing trend, the
proportions of the elderly (=65 years) and foreign nationals continued to rise. This trend, driven by population aging and an
influx of foreign workers from high-tuberculosis -burden countries, combined with group-specific vulnerabilities, justifies the
targeted programs implemented since 2024 (e.g., “Tuberculosis Awareness for Foreign Workers” and “Tuberculosis Prevention
for Seniors [Gangwon State]”). Future efforts must expand these tailored management systems to other vulnerable groups, such

as the homeless, Jjokbang residents, and undocumented migrants, to establish a comprehensive and integrated care network.

Key words: Tuberculosis; Tuberculosis notification; Tuberculosis incidence rate
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Key messages
(D What is known previously?

In 2023, a total of 8,707 tuberculosis cases were report-
ed in the Seoul metropolitan area, representing a 3.6%
decrease relative to 2022. In Gangwon State, there were
788 tuberculosis cases, a 12.3% decrease compared with
the previous year.

(@ What new information is presented?

In 2024, the total number of tuberculosis cases in the
Seoul metropolitan area was 8,035 (a 7.7% decrease
from 2023). In Gangwon State, the total number of tu-
berculosis cases was 728 (a 7.6% decrease from 2023).

® What are implications?

Although the number of tuberculosis patients in the
Capital Region reveals a continuing annual decreasing
trend, the proportions of the elderly (=65 years) and
foreign nationals are increasing. Continuous expansion
of tailored management strategies for vulnerable popula-
tions, such as educational programs targeting foreign na-
tionals and the elderly (=65 years), that reflect regional
characteristics, is thus a key task.

Introduction

Tuberculosis is a Class 2 notifiable infectious disease, rep-
resenting a major global public health concern. According to
the World Health Organization (WHO), approximately 10.8
million new tuberculosis cases were reported worldwide in
2023 [1]. The number of deaths due to tuberculosis decreased
from 1.32 million in 2022 to 1.25 million in 2023. However,
projections indicated that the number of deaths from tubercu-
losis in 2023 surpassed those from coronavirus disease 2019
(COVID-19) [1]. As such, tuberculosis remains a preeminent
cause of mortality from infectious diseases, underscoring its

status as a substantial global health burden, with profound

www.phwr.org Vol 19, No 2, 2026

public health, social, and economic ramifications.

A review of the latest status of tuberculosis incidence in
Republic of Korea (ROK) revealed that over 17,000 new tu-
berculosis cases are diagnosed annually, and approximately
1,300 people die from tuberculosis each year [2]. Despite a
consistent decrease in domestic tuberculosis incidence over the
past several decades, ROK still ranks second and fifth in terms
of incidence and mortality, respectively, among the 38 mem-
ber countries of the Organization for Economic Cooperation
and Development [1]. The overarching objective of the gov-
ernment’s “Third Comprehensive Tuberculosis Control Plan
(2023-2027)” is to reduce the tuberculosis incidence rate to
20 or fewer cases per 100,000 population by 2027. According
to the Global Tuberculosis Report 2024 published by the
WHO, ROK’’s tuberculosis incidence rate in 2023 was 38 cases
per 100,000 population. Achieving this objective necessitates
the implementation of systematic management in the Seoul
Metropolitan Area, where over half of the country’s population
is concentrated [1].

As of 2024, the population of the Seoul Metropolitan Area
(Seoul, Incheon, Gyeonggi-do) was approximately 26.05 mil-
lion, constituting 50.9% of ROK’s total population. It is note-
worthy that the total population aged 65 years and older,
which is particularly susceptible to tuberculosis, is approxi-
mately 4.62 million, constituting 45.0% of the country's total
older adult population [3]. Moreover, the 2024 Immigration
and Foreigners Policy Statistics Yearbook indicates that ap-
proximately 720,000 individuals, constituting 53.8% of the
total registered foreign population of approximately 1.34 mil-
lion, are categorized as originating from countries with high tu-
berculosis incidence rates and are predominantly concentrated

within metropolitan areas [4]. This suggests that metropolitan
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areas are regions with a high risk of tuberculosis occurrence
and transmission owing to their high population density, mo-
bility, and multicultural environment.

Capital Regional Center for Disease Control and Prevention
of the Korea Disease Control and Prevention Agency (KDCA)
reported (2023 Status of Tuberculosis Patient Reports in the
Seoul Metropolitan Area) that a significant proportion of pa-
tients with tuberculosis in the Seoul Metropolitan Area were
aged 65 years or older and foreign nationals, underscoring the
necessity for the management of these demographic groups [5].
As a component of subsequent research following the 2023
analysis, this study endeavored to compare and analyze the
most recent 2024 reporting status with that of the preceding
year. The objective of the study is to examine significant chang-
es in tuberculosis incidence patterns in the previous year across
the metropolitan area, including Gangwon. The findings of this
comprehensive reassessment will be employed to formulate ef-

ficacious, customized tuberculosis management policies.

Methods

The study areas were the Seoul Metropolitan Area (Seoul,
Incheon, and Gyeonggi) and Gangwon, which fall under the
jurisdiction of the Capital Regional Center for Disease Control
and Prevention of the KDCA. This area is referred to as the
“Seoul Metropolitan Region” [6]. Gangwon is geographi-
cally proximate to the metropolitan area and linked in terms
of health policy; however, its proportion of residents aged 65
years and older is 25.4%, which is higher than that of the met-
ropolitan area (Seoul: 19.4%, Incheon: 17.7%, and Gyeonggi:
16.6%) [7]. Considering these points, the tuberculosis situa-

tion in the Seoul Metropolitan Region was comprehensively
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analyzed.

The number of tuberculosis cases was calculated using raw
data from the “Tuberculosis Patient Reporting Status” of the
Integrated Tuberculosis Management System for the years
2022-2024 [8]. The tuberculosis incidence rate was derived
from the 2024 resident registration central population data
from the “Population Trends Survey” by Korean Statistical
Information Service. The age-standardized incidence rate
(hereafter, “age-standardized rate”) was calculated using the
2005 resident registration central population as the standard
population (5-year age interval) [9]. The healthcare cover-
age type for all tuberculosis cases in 2024 was identified using
healthcare coverage eligibility information as of December 31,
2024, from the National Health Insurance Service. The tu-
berculosis incidence rate by healthcare coverage type in 2024
was determined using the population covered by healthcare in
2024 [10]. The incidence rate of tuberculosis among foreign
nationals was calculated using the annual number of registered
foreign nationals from the Korea Immigration Service of the
Ministry of Justice as the base population [4]. The tuberculosis
incidence rate presented herein refers to the number of cases
per 100,000 people in the relevant population. The study ex-
amined the current status of tuberculosis cases in the Seoul
Metropolitan Region by subdividing them into the following
categories: total number of tuberculosis cases; new tuberculo-
sis cases; cases among individuals aged 65 years and older in
whom the tuberculosis incidence and mortality rates are high
owing to aging; cases among foreign nationals from high-risk
countries with a high incidence of tuberculosis; cases among
medical aid beneficiaries who are medically disadvantaged; and
cases of drug-resistant tuberculosis, which is difficult to man-

age and has a high likelihood of recurrence.
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Results

1. Status of Tuberculosis Cases in the Seoul

Metropolitan Region in 2024

An examination of tuberculosis patient reports in the
Seoul Metropolitan Region for 2024 showed that, notwith-
standing the quantitative accomplishment of a decrease in the
number of tuberculosis cases, structural changes escalated, en-
compassing an increase in the proportion of cases among in-
dividuals aged 65 years and older and foreign nationals. The
number of tuberculosis cases and incidence rates in the Seoul
Metropolitan Area and Gangwon have shown a continuous
downward trend over the past decade. The number of new
tuberculosis cases also showed an overall decrease during the

same period. However, in 2024, the incidence rate of new
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tuberculosis cases (27.8%) increased by 1.0%p compared to
that in 2023 (26.8%). As of 2024, the incidence rate of tuber-
culosis was 31.0 cases per 100,000 population, and the age-
standardized rate was 20.0 cases. This gap increased by 2.3
cases to 11.0 cases compared with 8.7 cases in 2015. The gap
in new tuberculosis cases in 2024 (11.7 cases) also significantly
widened compared to that in 2015 (6.6 cases). However, this
widening gap did not occur in a linear manner. The gradual
increase in the gap observed until 2019 reversed in 2020, the
year of the COVID-19 outbreak, with the gap in the total num-
ber of tuberculosis cases and new tuberculosis cases decreasing
to 10.9 and 8.2, respectively. In 2021, an unusual pattern was
observed where the gap in new tuberculosis cases reversed to
-3.6. Since 2022, the gap has widened again, reaching an all-

time high in 2024 based on new tuberculosis cases (Figure 1).
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2015 | 2016 | 2017

2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Total cases 18,352 | 17,700 | 16,346

15,163 | 13,773 | 11,236 | 10,150 | 9,031 | 8,707 | 8,035

14,439 | 13,981 | 12,828

11,786 | 10,803 | 8,834 | 8,157 | 7,209 | 6,924 | 6,375

Total cases incidence rate 73.0 70.2 64.6

59.6 53.9 43.8 39.4 35.0 33.7 31.0

_
[ New cases
.
o

New cases incidence rate 57.5 55.4 50.7

46.4 423 34.4 31.6 27.9 26.8 27.8

.- Total cases age standardized incidence rate 64.3 60.0 53.7

47.7 417 329 28.6 241 222 20.0

--— New cases age standardized incidence rate 50.9 47.9 42.6

37.4 331 26.2 35.2 19.5 17.8 16.1

T (Total cases) Incidence rate-age standardized rate 8.7 10.2 10.9

1.9 12.2 10.9 10.8 10.9 1.5 1.0

(New cases) Incidence rate-age standardized rate 6.6 7.5 8.1

9.0 9.2 8.2 -3.6 8.4 9.0 1.7

Figure 1. Trends in the number of total (new) tuberculosis cases, incidence rate, and age-standardized incidence rate in the Seoul

Metropolitan Area (Seoul, Incheon, Gyeonggi), 2015-2024

Seoul=Seoul Metropolitan City; Incheon=Incheon Metropolitan City; Gyeonggi=Gyeonggi-do. Adapted from the article of Seo et al. (Public

Health Wkly Rep 2025;18:497-522) [5].
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In 2024, the total number of tuberculosis cases in the Seoul
Metropolitan Area was 8,035 cases, a decrease of 672 cases
(7.7%) from the number of cases in 2023 (8,707 cases), and
the decrease was less pronounced compared with the national
decrease (8.2% from 2023). In addition, the tuberculosis in-
cidence rate also decreased to 31.0 cases per 100,000 popu-
lation in 2024, compared with 33.7 cases in 2023. In 2024,
the age-standardized rate in the Seoul Metropolitan Area was
20.0 cases, lower than the national rate (20.5 cases) (Table 1).
In 2024, there were 6,375 new tuberculosis cases in the Seoul
Metropolitan Area, a decrease of 549 cases (7.9%) compared
to that in 2023 (6,924 cases), and a larger decrease compared
with the national decrease (7.9% decrease from 2023). The in-

cidence rate of new tuberculosis cases also decreased to 24.6

cases per 100,000 population in 2024, down from 26.8 cases
in 2023. The age-standardized rate of new tuberculosis cases
in the Seoul Metropolitan Area in 2024 was 16.1 cases per
100,000 population, lower than the national rate (16.6 cases).
In 2024, among the total number of tuberculosis cases in the
Seoul Metropolitan Area, 5,196 (64.1%, 40.5 per 100,000
population) were reported among male individuals and 2,839
(35.3%, 21.7 per 100,000 population) among female individu-
als, indicating that the proportion of male tuberculosis cases in
the Seoul Metropolitan Area was higher than the correspond-
ing national proportion (62.5%). In 2024, the total number
of tuberculosis cases by age group in the Seoul Metropolitan
Area was five cases in the O to 9 years age group, an increase by

one case (25.0%) from 2023 (four cases), and 65 cases in the

Table 1. Demographic characteristics and trends in the number and rate of tuberculosis cases, 2022-2024
2024 2023 2022
[Incidence  Age- Change [Incidence Change [Incidence
Classification rate]’  standardized rate]” rate]”
i (propor-  incidence ~ Differ= % i (propor-  Differ= % s (propor-
tion)? rate? ence Change? tor)?  ence Change” tion)®
Total  Nationwide 17944  [35.2] [205]  -1,596 A@B2) 19540 [38.2] 843 A1) 20383 [39.8]
cases  Sex Male 11,210 [44.1] - 868 A(72) 12,078  [474] -442 A(35) 12,520 [49.0]
Female 6,734 [26.3] - =728 N©.8) 7462 2911  —401  AGB.I) 7863  [30.6]
Seoul metropolitan 8,035 [31.0] [20.0] 672 N77) 8707 13371 324 AB.6) 9,031  [35.0]
area”
Sex Male 5196  [40.5] - 389 A(7.0) 5585  [43.6] -154  AR7) 5,739 [44.8]
Female 2,839 217 - =283 AO.D) 3,122 2400 170 AB2) 3,292 [25.3]
Age 0-9 5 [0.3] - 1 (250 4 [0.2] 2 (100.0) 2 [0.1]
(o  10-19 65 [2.8] - 9 (@161 56 [2.4] =22 NAQ28.2) 78 (3.3]
20-29 347 104] - =72 N(17.2) 419  [12.2] -69  Al4.1) 488  [13.8]
30-39 530  [14.2] - =57 NO.7) 587 (1591 124 A(174) 711 [19.2]
40-49 724 (17.7] - -100 A(12.1) 824 [198] -100 A(10.8 924 [22.0]
50-59 1315 [305] - =54 A(3.9) 1369 [32.00 -139 A2 1,508  [35.5]
60-69 1,733 [48.0] - =75 A4.1) 1,808  [51.7] 69 @ 1,739 [513]
70-79 1505  [82.3] - -132 A@B.1) 1,637  [94.2] 43 AQ2.6) 1,680 [100.8]
>80 1,811 [180.4] - =192 A9.6) 2,003 [210.2] 102 (5.4) 1,901 [213.3]
<65 3,841  [179] - 354 AB4) 4195 [194] 445 A0O.6) 4640 [21.2]
=65 4194 [94.1] - -318 A(7.0) 4512 [107.2] 121 2.8 4,391 [110.3]
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Table 1. Continued

2024 2023 2022
[Incidence  Age- Change [Incidence Change [Incidence
Classification Cases rate]’  standardized ™ c rate]” _ c rate]”
(propor-  incidence ~ Differ— % 9 S (propor- Differ- % 9 35 (propor-
tion)® rate® ence Change tion)” ence Change tion)”
Region Seoul 3,012 [324] [199] -339 A0 3351 [359] 73 AQD) 3424 [365]
Incheon 950  [31.7] [20.9] 67 N6.6) 1,017 [34.3] 20 A19) 1,037  [35.3]
Gyeonggi 4,073  [30.0] [20.0] 266 N@6.1) 4339 3200 231 AGID) 4570 [33.8]
Gangwon 728  [48.0] [21.4] -60 A(7.6) 788 [51.6) -111  A(123) 899  [58.7]
New  Nationwide 14412 [28.2] [16.6] -1228 A9 15640 [30.6] -624 AB.8) 16264 [317]
cases  Seoul metropolitan 6,375  [24.0] [16.1] =549 A79) 6924 [26.8] 285 A40) 7209  [279]
area”
Region Seoul 2383 [257] [159] =272 AN102) 2,655 [284] 101 AB7) 2,756 [294]
Incheon 787  [26.3] [17.4] 42 N(5.1) 829  [279] 2 02 827 28]
Gyeonggi 3,205  [23.6] [16.0] 235 A6.8) 3440 [254] 186 AB.1) 3,626 [269]
Gangwon 577  [38.0] [16.9] =52 A@B.3) 629  [41.2] =75 A107) 704 [46.0]
65and Nationwide 10,534 [105.8] [93.9] 775 NG9 11,309 [1195] 11 0.1 11,298  [125.4]
older ~Seoul metropolitan 4,194  [94.1] (85.9] -318 A(7.0) 4,512 [107.2] 121 (9 4,391 [110.3]
area”
Age 0579 2383 [69.0] - 126 AGO) 2,509 [771] 9 08 2,490  [80.6]
(yv) >80 1,811 [180.4] - -192 A9.6) 2,003 [210.2] 102 (5.4) 1,901 [213.3]
Region  Seoul 1,617 [919] (84.4] -147  A@B.3) 1,764 [104.8] 84 (5.0 1,680 [104.4]
Incheon 508  [99.0] [91.5] 42 N(7.6) 550 [115.0] 41 ®.1) 509 [113.9]
Gyeonggi 2,069  [94.7] [86.1] -129 A(G9) 2,198 [107.3] -4 N0.2) 2,202 [114.4]
Gangwon 516 [137.6] [117.3] 26 N4.89) 542 [151.7] 48 A@B.1) 590 [173.3]
For-  Nationwide 1,077 [72.4] = =30 AR7) 1,107 [82.1] 35 (3.3) 1,072 [90.1]
eigners Seoul metropolitan 678 [82.5] = -5 A07) 683 (899 2 03 681  [98.1]
area”
By cha- High 653  (96.3) - -13 AQ.0) 666 (975) -1 A0 667 (979
racter- TB risk
istics  country
of sub- Medical 1 ©.1) = 0 = 1 0.1) 0 = 1 ©.1)
jects aid
Drug- 44 (65 - -1 A(20.0) 5 81D  -10 AQ54) 65 (95
resistant
Region  Seoul 235 [885] - -8 AB.3) 243 [96.1] -1 A04) 244 1102.0]
Incheon 71 [79.7] = 4 60 67 827 10 175 57 [793]
Gyeonggi 372 [79.60] = -1 AQ03) 373 [87.0] -7 N9 380  [99.3]
Gangwon 12 [46.0] = -7 N36.8) 19 [809] -4 N(174) 23 [112.3]

Unit: person, [person per 100,000 population], (%). TB=tuberculosis; -=not available; A=decrease; Seoul=Seoul Metropolitan City; In-
cheon=Incheon Metropolitan City; Gyeonggi=Gyeonggi-do; Gangwon=Gangwon State. “Seoul metropolitan area: Seoul, Incheon, Gyeonggi. ”
Person per 100,000 population [cases]. “Person/total person (%). Y Age-standardized person per 100,000 population [cases]. % Change from
the previous year (%). Adapted from the article of Seo et al. (Public Health Wkly Rep 2025;18:497-522) [5].
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10 to 19 years age group, an increase by nine cases (16.1%)
from 2023 (56 cases). All other age groups showed a decrease.
The number of tuberculosis cases in the Seoul Metropolitan
Area, by age group with 65 years as the cutoff indicated that
cases among those aged 65 years and older decreased by 318
(7.0%) in 2024 (4,194 cases), compared to the number of
cases in 2023 (4,512 cases). Further, the number of cases
among those aged under 65 years decreased by 354 (8.4%) in
2024 (3,841 cases), compared to the number of cases in 2023
(4,195 cases). The total number of tuberculosis cases among
individuals aged 65 years and older in the Seoul Metropolitan
Area accounted for 52.2% of the total, while the total number
of tuberculosis cases among individuals younger than 65 years
accounted for 47.8% of the total. The incidence rate of tuber-
culosis cases among individuals aged 65 years and older in the
Seoul Metropolitan Area in 2024 was 94.1 cases per 100,000
population, a decrease compared to 2023 (107.2 cases). The
incidence rate of tuberculosis cases among individuals younger
than 65 years was also 17.9 cases per 100,000 population, a
decrease compared to 2023 (19.4 cases). The number of tuber-
culosis cases among individuals aged 65 years and older in the
Seoul Metropolitan Area was 1.1 times higher than that of cas-
es among individuals younger than 65 years. Furthermore, the
incidence rate among individuals aged 65 years and older was
5.3 times higher than that among individuals younger than 65
years (Table 1). In summary, the number of cases among indi-
viduals aged 65 years and older surpassed that among individ-
uals younger than 65 years, and while the incidence rate was
significantly higher, the rate of decrease was actually lower.

In 2024, the total number of tuberculosis cases in
Gangwon was 728, representing a decrease of 60 cases (7.6%)

compared to the number in 2023. This decline was slightly
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lower than the national decrease of 8.2% during the same pe-
riod. The incidence rate of tuberculosis in Gangwon in 2024
was 48.0 cases per 100,000 population, a decrease from 2023
(51.6 cases). The age-standardized rate in Gangwon in 2024
was 21.4 cases per 100,000 population, lower than the na-
tional rate (20.5 cases). The number of tuberculosis cases in
Gangwon in 2024 was 577 cases, a decrease of 52 cases (8.3%)
from the number of cases in 2013 (629 cases). The incidence
rate of new cases was 38.0 cases per 100,000 population, and
the age-standardized rate of new cases was 16.9 cases, higher
than the national rate (16.6 cases). The number of tuberculo-
sis cases in Gangwon by age group with 65 years as the cutoff,
indicated that individuals aged 65 years and older accounted
for 516 cases, representing 70.9% of the total number of tu-
berculosis cases in Gangwon. The number of tuberculosis cases
among individuals aged 65 years and older was 137.6 cases
per 100,000 population, higher than the national rate (105.8
cases) (Table 1).

2. Status of Tuberculosis Cases Reported among

Individuals Aged 65 Years and Older

A key characteristic of tuberculosis among those aged 65
years and older in the Seoul Metropolitan Area is its persis-
tent upward trend, notwithstanding the variability in the ag-
gregate number of tuberculosis cases. In fact, since 2018, the
number of tuberculosis cases among individuals aged 65 years
and older in the Seoul Metropolitan Area has shown a gradual
downward trend. Following a provisional rise in 2023 rela-
tive to that in 2022, the numbers subsequently declined in
2024. However, the proportion of cases in individuals aged 65
years and older among the total number of tuberculosis cases

showed a steady increase, reaching 52.2% in 2024 (Figure 2).
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Figure 2. Annual number of tuberculosis cases by age group (<65 and =65 years) and proportion of cases aged 65 years and

older in the Seoul Metropolitan Area (Seoul Metropolitan City, Incheon Metropolitan City, Gyeonggi-do), 2015-2024
Adapted from the article of Seo et al. (Public Health Wkly Rep 2025;18:497-522) [5].

In 2024, among tuberculosis cases in individuals aged 65 years
and older, cases in those aged 65 to 79 years accounted for
2,383 cases, which exceeded the number of cases in individuals
aged 80 years and older (1,811 cases) by 572 cases. However,
the incidence among those aged 80 years and older was found
to be 180.4 cases per 100,000 population, which was 2.6
times higher than the rate of 69.0 cases per 100,000 popula-
tion observed among those aged 65 to 79 years. In 2024, the
age-standardized rate for cases among individuals aged 65
years and older in the Seoul Metropolitan Area was 85.9, lower
than the national rate (93.9 cases). The overall proportion of
tuberculosis cases among individuals aged 65 years and older
was lower in the Seoul Metropolitan Area (52.2%) than the
nationwide proportion (58.7%). In 2024, the total number of
tuberculosis cases among individuals aged 65 years and older
in Gangwon was 516, a decrease of 26 cases (4.8%) from the
number of cases in 2023 (542 cases). Furthermore, the overall
tuberculosis incidence rate among individuals aged 65 years
and older was 137.6 cases in 2024, representing a decrease

from 2023 (151.7 cases) (Table 1).
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3. Status of Tuberculosis Cases Reported among

Foreign Nationals

In 2024, the proportion of cases in foreign nationals
among the total number of tuberculosis cases in the Seoul
Metropolitan Area showed an upward trend, despite the to-
tal number of cases remaining at a level similar to that in the
previous year. In 2024, the total number of tuberculosis cases
among foreign nationals in the Seoul Metropolitan Area was
678, representing a decrease of five cases (0.7%) compared to
number of cases in 2023 (683 cases), and the number of new
cases was 569 cases, representing an increase of three cases
(0.5%) compared to the number of cases in 2023 (566 cases)
(Table 1, Figure 3). Since 2018, the total number of tubercu-
losis cases and new tuberculosis cases among foreign nationals
in the Seoul Metropolitan Area has shown a decreasing trend.
However, the trend has been increasing since 2021, and in
2024, foreign nationals accounted for 8.4% of the total num-
ber of tuberculosis cases in the Seoul Metropolitan Area (Figure
3). The incidence rate of tuberculosis among foreign nation-
als in the Seoul Metropolitan Area decreased to 82.5 cases per

100,000 population, a decrease from 89.9 cases in 2023. In
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Figure 3. Annual number of total (new) tuberculosis cases among foreign nationals and proportion of foreign tuberculosis cases
in the Seoul Metropolitan Area (Seoul Metropolitan City, Incheon Metropolitan City, Gyeonggi-do), 2015-2024
Adapted from the article of Seo et al. (Public Health Wkly Rep 2025;18:497-522) [5].

2024, 96.3% of tuberculosis cases among foreign nationals in
the Seoul Metropolitan Area originated from high-risk tuber-
culosis countries. Among these, 44 cases were of drug-resistant
tuberculosis, accounting for 6.5% of the total number of tuber-
culosis cases among foreign nationals (Table 1). In 2024, for-
eign nationals accounted for 8.4% of all tuberculosis cases in
the Seoul Metropolitan Area, representing an increase of 0.6%p
from 2023 (7.8%) (Figure 3). In 2024, the number of tuber-
culosis cases among foreign nationals in Gangwon was 12, a
decrease of seven cases (36.8%) compared to the number of
cases in 2023 (19). The incidence rate of tuberculosis among
foreign nationals decreased to 46.0 cases per 100,000 popula-
tion compared to that in 2023 (80.9 cases) (Table 1).

4. Status of Tuberculosis Cases Reported by
Healthcare Coverage Type
The impact of social and economic factors on tuberculosis
incidence was clearly evident in 2024. In addition, the tuber-
culosis incidence rate among medical aid beneficiaries in 2024
remained significantly higher than that among those with

health insurance. In 2024, medical aid beneficiaries accounted
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for 2.4% of the population covered by medical insurance in the
Seoul Metropolitan Area. However, with regard to tuberculo-
sis cases, medical aid beneficiaries accounted for 11.5%, a rela-
tively high proportion. In 2024, the tuberculosis incidence rate
among Medical Aid beneficiaries in the Seoul Metropolitan
Area was 141.7 per 100,000 population, which was 5.3 times
higher than the 26.5 recorded for National Health Insurance
subscribers. Similarly, the incidence rate for Medical Aid bene-
ficiaries in Gangwon was 138.9, 3.2 times higher than the 43.5

among health insurance subscribers (Table 2).

5. Status of Drug-resistant Tuberculosis Cases

Reported

In 2024, drug-resistant tuberculosis in the Seoul Metro-
politan Area continued to show a characteristic where the pro-
portion among retreated patients remained higher than that
among new patients, following the trend observed in 2023. In
2024, the number of multidrug-resistant/rifampicin-resistant
tuberculosis (MDR/RR-TB) cases in the Seoul Metropolitan
Area decreased by 43 (16.0%), totaling 220, compared to

the number of cases in 2023 (269 cases). This accounted for
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Table 2. Number of beneficiaries, total tuberculosis cases, and proportion by type of medical security, 2024
Medical security
Classification Total National health o
(except unknown®) insurance ipdlec it
Nation wide 2024 Beneficiaries (x1,000)” 52,999 51,439 1,560
Proportion (100.0) (97.1) (2.9)
2024 Total TB cases 17,716 15,707 2,009
Proportion (100.0) (88.7) (11.3)
Proportion of total TB cases 33.4] (30.5] [128.8]
Seoul metropolitan 2024 Beneficiaries (x1,000)? 27,125 206,483 642
area” Proportion (100.0) (97.6) (2.4)
2024 Total TB cases 7,932 7,022 910
Proportion (100.0) (88.5) (11.5)
Proportion of total TB cases [29.2] [26.5] (141.7]
Region Seoul Proportion of total TB cases (30.8] (27.0] [145.3]
Incheon  Proportion of total TB cases (30.1] (27.2] [112.3]
Gyeonggi Proportion of total TB cases (28.0] (25.6] [149.8]
Gangwon Proportion of total TB cases [46.9] [43.5] [138.9]
Unit: person, [person per 100,000 population], (%). TB=tuberculosis; Seoul=Seoul Metropolitan City; Incheon=Incheon Metropolitan City;
Gyeonggi=Gyeonggi-do; Gangwon=Gangwon State. “Seoul metropolitan area: Seoul, Incheon, Gyeonggi. YPeople with no history of National
Health Insurance by December 31, 2024. “Beneficiaries of the National Health Insurance in 2024. Adapted from National Health Insurance
Service [9], Adapted from Korea Disease Control and Prevention Agency [2].

2.8% of the total number of tuberculosis cases in the Seoul
Metropolitan Area. In 2024, the proportion of MDR/RR-TB
cases by treatment history was 3.3 times higher among retreat-
ed cases (0.2%) than among new cases (1.9%). The number
of new MDR/RR-TB cases in 2024 was 123, a decrease of 14
cases (10.2%) compared to the number of cases in 2023 (137
cases). The number of retreated cases was 103, a decrease of
29 cases (22.0%) compared to the number of cases in the pre-
vious year (132 cases). The proportion of MDR/RR-TB cases
among patients with tuberculosis in the Seoul Metropolitan
Area was 2.8%, slightly higher than the national average (2.6%).
Additionally, the proportion of patients with MDR/RR-TB
by treatment history was higher in the Seoul Metropolitan

Area (6.2%) than nationwide (5.7%) among retreated patients

www.phwr.org Vol 19, No 2, 2026

(Table 3).

In 2024, Gangwon reported 17 MDR/RR-TB cases, a de-
crease of seven cases (29.2%) compared to the number of cases
in 2023 (24 cases), representing 2.3% of the total number of
tuberculosis cases in Gangwon. In 2024, the proportion of
MDR/RR-TB cases by treatment history was 3.3 times higher
among retreated cases (5.3%) than among new cases (1.6%).
The proportion of MDR/RR-TB cases among patients with tu-
berculosis in Gangwon was 2.3%, slightly lower than the na-
tional average (2.6%). Additionally, among MDR/RR-TB cases
by treatment history, the proportion of retreated patients in
Gangwon was 5.3%, lower than the national average (5.7%)

(Table 3).

53


http://www.phwr.org

I Public Health Weekly Repo: ’\

Table 3. Number of MDR/RR-TB patients with previous TB treatment history and number of TB patients by type of anti-TB
drug resistance, 2023-2024
Types of drug-resistant TB
L MDR/ Proportion
Classification Total dretf+g) @) Pre—
RR-TB g % —TRY _TR" _TR9
06" XDR-TB? | 2% rpo MDR-TB” RR-TB
Nation wide Total 2023 19,540 551 2.8 1 71 296 183
2024 17,944 461 (2.6) 2 66 245 148
% Change” AB.2)  A(16.3) (100.00  A(7.00 21720 A@19.1)
New cases 2023 15,640 284 1.8 0 28 146 110
2024 14,412 261 (1.8) 0 32 139 90
% Change” AT79)  ABD - (143) A48 A(18.2)
Previously 2023 3,900 267 6.8 1 43 150 73
“ea:f’d cases 2024 3,532 200 (5.7) 2 34 106 58
etc.
% Change” ANO94) A5 (100.0)  A(0.9  A(29.3) A(20.5)
Seoul metropolitan Total 2023 8,707 269 (3.1) 1 36 150 82
area” 2024 8,035 226 (2.8 2 34 120 70
% Change” AT.7)  A16.0) (100.00  AG.6)  A(20.0)  A(14.6)
New cases 2023 6,924 137 (2.0) 0 12 75 50
2024 6,375 123 1.9) 0 17 66 40
% Change” A(79)  A(10.2) - (41.7)  AU12.00 A(20.0)
Previously 2023 1,783 132 (7.4) 1 24 75 32
“ealffd Cases 2024 1,660 103 6.2) 2 17 54 30
etc.
% Change” AG9)  AQ2.0) (100.00  AQ9.2) A(8.0) A®6.3)
Region Seoul Total 2023 3,351 94 (2.8 0 18 48 28
2024 3,012 85 (2.8 2 15 42 26
% Change” A10.1)  A9.6) - A16.7)  AU25)  A(7.1)
New cases 2023 2,655 44 1.7 0 4 20 20
2024 2,383 41 (1.7) 0 6 22 13
% Change” A10.2)  A6.8) - (50.0) (10.00  A(35.0)
Previously 2023 696 50 (7.2) 0 14 28 8
treated cases 5024 629 44 (7.0) 2 9 20 13
etc.
% Change” A09.6)  A(12.0) - AB357)  AQ28.6)  (62.5)
Incheon  Total 2023 1,017 32 (3.1 0 4 17 11
2024 950 24 (2.5) 0 3 13 8
% Change” N6.6)  A(25.0) - A(25.00  AQ3.5)  A27.3)
New cases 2023 829 15 1.8 0 1 9 5
2024 787 17 (2.2) 0 2 8 7
% Change” A1) (13.3) - (100.00  A®1L1D)  (40.0)
Previously 2023 188 17 (9.0) 0 3 8 6
treated cases 2024 163 7 4.3) 0 1 5 1
etc.”
% Change” A(13.3)  A(58.8) - A66.7)  A375)  A83.3)
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Table 3. Continued
Types of drug-resistant TB
T MDR/ Proportion
Classification Total RR-TR¢*e**9) %)° XDR-TB" XDPF;f-FBe) MDR-TB" RR-TB?
Gyeonggi Total 2023 4,339 143 (3.3) 1 14 85 43
2024 4,073 117 (2.9 0 16 65 36
% Changeb) N6.1) N(18.2) A(100.0)  (14.3) ANQR3.5) A16.3)
New cases 2023 3,440 78 (2.3) 0 7 46 25
2024 3,205 65 (2.0 0 9 36 20
% Changeb) N6.8) N(16.7) - (28.6) AQ21.7)  A20.0)
Previously 2023 899 65 (7.2) 1 7 39 18
tzea}‘;ed cases 4oy 868 57 6.0) 0 7 29 16
etc.
% Change” AB4)  A20.0) A(100.0) - A(25.6)  A(11.1)
Gangwon Total 2023 788 24 (3.0 0 4 13 7
2024 728 17 (2.3) 0 2 12 3
% Change” AT7.6)  A29.2) - AGB0.0)  A(TT7) ABGTID)
New cases 2023 629 13 2.1 0 2 5 6
2024 577 9 1.6) 0 0 7 2
% Change” AB.3)  A(30.8) = A(100.0)  (40.0)  A(66.7)
Previously 2023 159 11 6.9) 0 2 8 1
treated cases 5024 151 8 (5.3) 0 2 5 1
etc.
% Change” A(G.0)  A27.3) - - N(37.5) =
Unit: person, (%). TB=tuberculosis; MDR/RR-TB=multidrug-resistant/rifampicin-resistant tuberculosis; XDR-TB=extensively drug-resistant
tuberculosis; A=decrease; Seoul=Seoul Metropolitan City; Incheon=Incheon Metropolitan City; Gyeonggi=Gyeonggi-do; Gangwon=Gangwon
State. “Seoul metropolitan area: Seoul, Incheon, Gyeonggi. "% Change from the previous year. “Proportion of MDR/RR TB cases among
total cases. “TB caused by Mycobacterium tuberculosis strains that fulfil the definition of MDR/RR-TB and that are also resistant to any
fluoroquinolone™ and at least one additional Group A drug** (XDR-TB). *Levofloxacin, moxifloxacin, ofloxacin, gatifloxacin. **Bedaquiline,
linezolid. ®TB caused by M. tuberculosis strains that fulfil the definition of MDR/RR-TB and that are also resistant to any fluoroquinolone
(pre-XDR-TB). "TB caused by M. tuberculosis strains that are resistant to at least both rifampicin and isoniazid (MDR-TB). ®TB caused by
M. tuberculosis strains resistant to rifampicin. These strains may be susceptible or resistant to isoniazid (i.e., MDR-TB), or resistant to other
first-line or second-line TB medicines (RR-TB). "Relapse patients, treatment after failure patients, treatment after loss to follow-up patients,
other previously treated patients, patients with unknown previous TB treatment history, other patients. Adapted from the article of Seo et al.
(Public Health Wkly Rep 2025;18:497-522) [5].

6. Status of Tuberculosis Cases Reported by City
or Province in the Seoul Metropolitan Region
A detailed analysis of the 2024 tuberculosis incidence sta-
tus in the Seoul Metropolitan Region by city and province
revealed that while the total number of patients decreased
in all cities and provinces, significant disparities remained

evident. Regarding the number of tuberculosis cases in the
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Seoul Metropolitan Region by city in 2024, there were 3,012,
950, 4,073, and 728 cases in Seoul, Incheon, Gyeonggi,
and Gangwon, respectively, compared to the correspond-
ing number of cases in 2023 (3,351, decrease: 339 cases
[10.1%]; 1,017, decrease: 67 cases [6.6%]; 4,339, decrease:
266 cases [6.1%]; and 788, decrease: 60 cases [7.6%]). Seoul

had the sharpest decline in cases. In 2024, the analysis of the
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age-standardized rate in the Seoul Metropolitan Region by
city revealed that Gangwon had the highest rate (21.4 cases
per 100,000 population), followed by Incheon (20.9 cases),
Gyeonggi (20.0 cases), and Seoul (19.9 cases). Regions with
an age-standardized rate higher than the national rate (20.5
per 100,000 population) included Gangwon and Incheon.
Regarding the number of new tuberculosis cases in the Seoul
Metropolitan Region by city in 2024, there were 2,383,
787, 3,205, and 577 cases in Seoul, Incheon, Gyeonggi, and
Gangwon, respectively, compared to the corresponding num-
ber of cases in 2023 (2,655, decrease: 272 cases [10.2%];
829, decrease: 42 cases [5.1%]; 3,440, decrease: 235 cases
[6.8%]; and 629, decrease: 52 cases [8.3%]). In 2024, the
analysis of the age-standardized rate of new cases in the Seoul
Metropolitan Region by city revealed that Incheon had the
highest rate (17.4 cases per 100,000 population), followed by
Gangwon (16.9 cases), Gyeonggi (16.0 cases), and Seoul (15.9
cases). Compared to the national age-standardized rate of new
tuberculosis cases (16.6 cases), Incheon and Gangwon showed
relatively higher rates (Table 1).

In 2024, the analysis of the number of tuberculosis cas-
es among individuals aged 65 years and older in the Seoul
Metropolitan Region by city revealed 1,617, 508, 2,069, and
516 cases in Seoul, Incheon, Gyeonggi, and Gangwon, re-
spectively, compared to the corresponding number of cases
in 2023 (1,764, decrease: 147 cases [8.3%]; 550, decrease:
472 cases [7.6%]; 2,198, decrease: 129 cases [5.9%]; and 542,
decrease: 26 cases [4.8%]). In 2024, the analysis of the age-
standardized rate for cases among individuals aged 65 years
and older in the Seoul Metropolitan Region by city indicated
that Gangwon had the highest rate (117.3 cases per 100,000

population), followed by Incheon (91.5 cases), Gyeonggi (86.1
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cases), and Seoul (84.4 cases). Only Gangwon recorded a rate
higher than the national rate (93.9 cases). Regarding the num-
ber of tuberculosis cases among foreign nationals in the Seoul
Metropolitan Region in 2024, there were 235, 71,372, and 12
cases in Seoul, Incheon, Gyeonggi, and Gangwon, respectively,
compared to the corresponding number of cases in 2023 (243,
decrease: 8 cases [3.3%]; 67, increase: 4 cases [6.0%]; 373, de-
crease: 1 case [0.3%]; and 19, decrease: 7 cases [36.8%]) (Table
1). Of the 690 tuberculosis cases among foreign nationals in
the Seoul Metropolitan Region in 2024, 372 were in Gyeonggi,
accounting for 53.9%, or more than half of all the tuberculo-
sis cases among foreign nationals in the Seoul Metropolitan
Region (Table 1). In 2024, Gyeonggi had the highest propor-
tion of MDR/RR-TB cases (2.9%), followed by Seoul (2.8%),
Incheon (2.5%), and Gangwon (2.3%). Furthermore, all four
cities and provinces showed a tendency for the proportion of
MDR/RR-TB cases to be higher among retreated patients than

among new patients (Table 3).

Conclusion

The number of tuberculosis cases in ROK has been steadily
decreasing each year. This pattern is notably contrasted by the
4.6% increase in the global tuberculosis incidence from 2020
to 2023, driven by the impact of the COVID-19 pandemic,
reversing the pre-pandemic downward trend [1]. However,
even amid this quantitative decline, the proportions of cases
among individuals aged 65 years and older and foreign nation-
als continue to increase, revealing a deepening structural shift
concentrated on medically vulnerable groups. These structural
changes, coupled with the potential transmission risks in the

densely populated, multicultural Seoul Metropolitan Area and
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Gangwon Province’s social and environmental characteris-
tics, such as its aging population and reduced access to medical
care, are emerging as critical factors in tuberculosis manage-
ment [2,11,12].

The number of tuberculosis cases reported in 2024 was
17,944, with 8,763 cases reported in the Seoul Metropolitan
Area and Gangwon, accounting for 48.8% of the total num-
ber of cases. In 2024, the number of tuberculosis cases among
individuals aged 65 years and older in the Seoul Metropolitan
Area was 4,194, which was a 7.0% decrease compared to the
number of cases in 2023 (4,512 cases). Nevertheless, this age
group accounted for 52.2% of all cases, still accounting for
more than 50% of the cases. This clearly shows that the struc-
tural shift in the Seoul Metropolitan Area, in which tuberculo-
sis cases are becoming more concentrated among older adults,
is intensifying. The tuberculosis incidence rate among indi-
viduals aged 80 years and older was 180.4 cases per 100,000
population, which was 2.6 times higher than that among those
aged 65 to 79 years (09.0 cases). This may be attributed to a
combination of factors, including reduced immune function
in older adults, comorbidities, and residence in long-term care
facilities [13,14]. The widening gaps in the incidence rate and
the age-standardized rate clearly show that the aging of the
Seoul Metropolitan Area is a significant factor influencing tu-
berculosis incidence indicators. Furthermore, the temporary
reversal of this gap in 2021 indicates that the decline in health-
care utilization and delayed diagnoses among older adults was
significantly affected by the COVID-19 pandemic. Meanwhile,
the number of tuberculosis cases among individuals aged 65
years and older in Gangwon was 516, a 4.8% decrease com-
pared to the number of cases in 2023 (542 cases); however,

this population group still accounted for the majority of the
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total number of cases. Therefore, it is essential to strengthen
preventive care, particularly for the older adult population.
Expanding proactive screening and preventive treatment, es-
pecially for older adults residing in long-term care facilities and
those with chronic diseases, is of particular importance.

There were 678 tuberculosis cases among foreign nation-
als in the Seoul Metropolitan Area, representing a 0.7% de-
crease compared to the number of cases in 2023 (683 cases).
However, the proportion of cases in foreign nationals among
the total number of cases increased from 7.8% to 8.4%. This
underscores the growing significance of tuberculosis manage-
ment for foreign nationals, even in the context of declining tu-
berculosis cases. In particular, foreign nationals from high-risk
tuberculosis countries accounted for 96.3% of all cases among
foreign nationals, and 6.5% of these cases were reported to be
of drug-resistant tuberculosis. This appears to be the result of
several factors, including an increasing influx of foreign resi-
dents to the Seoul Metropolitan Area, limited healthcare acces-
sibility, and language barriers [15]. Therefore, it is necessary to
enhance screening measures for foreign nationals from high-
risk tuberculosis nations, ensure access to healthcare irrespec-
tive of residency status, and furnish multilingual management
information. In addition, a cooperative system must be estab-
lished among healthcare institutions capable of treating foreign
patients with drug-resistant tuberculosis.

The tuberculosis incidence rate among medical aid benefi-
ciaries was 141.7 cases per 100,000 population, which was 5.3
times higher than the rate of 26.5 cases per 100,000 among
those with health insurance. This finding suggests that the dis-
ease burden of tuberculosis is more significant among medi-
cally vulnerable groups, indicating that social and economic

vulnerability plays a substantial role in disease occurrence.
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Low-income individuals, those with unstable employment, and
those residing in vulnerable housing situations are more sus-
ceptible to disease onset owing to nutritional imbalances, dif-
ficulties in accessing healthcare institutions, and treatment dis-
continuation [15]. Accordingly, there is a need for continuous
tracking and management of medical aid beneficiaries and the
uninsured, expanded screening support for vulnerable groups
in terms of housing and income, and the establishment of pub-
lic health center-based social welfare linkage programs.

There were 226 MDR/RR-TB cases in the Seoul Metro-
politan Area, representing a 16.0% decrease compared to the
number of cases in 2023 (269 cases). However, they still ac-
counted for 2.8% of all cases, which was higher than the na-
tional average (2.6%). The proportion in the retreated group
with treatment history (6.2%) was 3.3 times higher than that
in the new patient group (1.9%). This result underscores the
potential for resistance acquisition due to treatment failure and
irregular medication adherence, reaffirming the importance
of managing these cases. Therefore, it is necessary to enhance
medication adherence management (centered on direct ob-
served therapy), establish a coordinated care system between
designated hospitals, and improve tracking and management
of patients requiring retreatment.

The incidence of tuberculosis in Gangwon was 48.0 cases
per 100,000 population, and the age-standardized rate was
21.4 cases per 100,000 population, exceeding the national
average (20.5 cases per 100,000 population). This phenom-
enon appears to be largely attributable to the demographic
characteristics of Gangwon, where the aging rate (popula-
tion aged 65 years and older is 24.7%) is significantly higher
than the national average for 2024 (19.5%), as announced by

Korean Statistical Information Service [9]. The limitations in
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healthcare accessibility and delays in diagnosis and treatment
that are commonly noted in rural and mountainous areas like-
ly also served as major obstacles to tuberculosis management
in Gangwon. Therefore, it is necessary to improve access to
dedicated healthcare institutions within Gangwon, expand mo-
bile screening and treatment support systems, and strengthen
information-sharing systems among local public health cen-
ters. There is also a need to strengthen tuberculosis prevention
strategies by considering screening and treatment for latent tu-
berculosis infection among older tuberculosis contacts [16].

Given these considerations, the future management of the
Seoul Metropolitan Region should prioritize the following is-
sues. First, proactive screening for the elderly and foreign na-
tionals must be strengthened; second, a tailored management
system for medical aid beneficiaries must be established; and
third, a continuous treatment management system for drug-
resistant tuberculosis must be implemented. Gangwon must
develop a strategy to enhance healthcare accessibility, encom-
passing the implementation of region-specific management
programs focused on older adults and the expansion of mobile
health screening services.

This study is a follow-up to the “Status of Tuberculosis
Cases Reported in the Seoul Metropolitan Region in 2023,”
which reanalyzed the incidence trends based on 2024 statisti-
cal data. Comparisons by city and province and by year (Table
1, Figure 1) were performed based on age-standardized rates.
However, for comparisons between health insurance types
(Table 2), official 2024 data on the applicable population (by
age) for each health insurance type were not publicly available
at the time of analysis, precluding the application of age stan-
dardization. There was also a limitation in analyzing micro-

level risk factors such as social and economic factors, smoking

www.phwr.org Vol 19, No 2, 2026


http://www.phwr.org

I Public Health Weekly Re.:uu’\

and drinking habits, nutritional status, and underlying diseases.
Future research endeavors should focus on fortifying district-
level analyses that incorporate these factors to recalibrate prior-
ities for policy interventions and optimize resource allocation.
In conclusion, while the incidence of tuberculosis in the
Seoul Metropolitan Region decreased in 2024 compared
to that in the previous year, the concentration of tuberculo-
sis among older adults, foreigners, and medically vulnerable
groups remained unchanged. Therefore, a proactive manage-
ment strategy focused on high-risk groups and a differenti-
ated approach based on regional characteristics are essential.
Continued research on the link between social and economic
factors and disease incidence is also indispensable for the estab-

lishment of more precise and effective management policies.
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Reported Cases of Cold-related llinesses in Daegu and Gyeongbuk,
Republic of Korea, 2019-2025
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Division of Chronic Disease Management, Gyeongbuk Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Daegu, Korea

ABSTRACT

Objectives: We assessed the impacts of climate change on cold-related illness occurrence patterns during winter to provide
foundational data for developing community-based prevention strategies, focusing on the Daegu and Gyeongbuk regions.

Methods: Data from the Cold-Related Illness Emergency Department Surveillance System of the Korea Disease Control
and Prevention Agency spanning six winter seasons (2019-2020 to 2024-2025) were analyzed. Number of patients, cases per
100,000 people, time of onset, place of occurrence, type of occurrence, and clinical outcomes were examined within the Daegu
and Gyeongbuk regions for patterns related to region of occurrence, and compared with nationwide data to identify regional
characteristics.

Results: During the six assessed winter seasons, 2,217 cold-related illnesses were reported nationwide. Daegu reported 43 cases (0.30
per 100,000 population) and Gyeongbuk reported 223 cases (1.43 per 100,000 population). Most cases occurred outdoors, between 6:00
and 9:00 a.m., with number of cases per 100,000 individuals being markedly higher among older adults. In particular, reported cases
among the >90-year age group in Gyeongbuk was 17.54 per 100,000 population. Hypothermia accounted for 75.8% of all cases and
the mortality rate was 2.3%.

Conclusions: Despite global warming, cold-related illnesses during winter cold waves continue to occur, with health impacts
concentrated among the elderly population. Region-specific risk factors should be reflected in tailored response measures, and

prevention-oriented surveillance systems need to be strengthened.

Key words: Cold-related illness; Gyeongbuk region; Hypothermia; Cold wave
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Introduction over the past 30 years compared with those in the early 20th
century (1912-1941). The length of the summer season has

According to a report in 2018 by the National Institute of increased by 19 days from 98 to 117 days, whereas that of the
Meteorological Research on 100 years of climate change on winter season has decreased from 109 to 91 days [1]. 2024

the Korean Peninsula, temperatures have increased by 1.4°C was officially recognized as the hottest year in the 113-year
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Key messages
(D What is known previously?

To minimize the health impacts associated with extreme
weather events such as heat waves and cold spells, the
Korea Disease Control and Prevention Agency operates
surveillance systems that monitor the occurrence of heat-
and cold-related illnesses.

(@ What new information is presented?

Although the number of heat-related illnesses has been
increasing annually owing to global warming, it is diffi-
cult to conclude that the number of cold-related illnesses
has decreased. Compared to heat-related illnesses, cold-
related occur less frequently but show a relatively higher
mortality rate and a greater need for hospitalization and
subsequent medical care.

® What are implications?

Despite global warming, the occurrence of cold-related
illnesses during winter cold spells persists, highlighting
the need to develop community-based preventive strate-
gies to mitigate these health risks.

observation history of the Republic of Korea [2], and the num-
ber of patients with heat-related illnesses reached 3,704, the
second-highest level since the inception of the surveillance sys-
tem in 2011 [3]. As global warming becomes a more promi-
nent issue in public discourse, concerns regarding its deleteri-
ous consequences across various sectors are mounting. The
agricultural sector anticipates an augmentation in the number
of growing degree days, a modification in the period requiring
heating and cooling, and an escalation in both total rainfall and
drought intensity [4]. Moreover, adverse effects on health are
expected, with increased stress owing to weather and a rise in
the heatstroke risk index being the most salient examples [4].

As average annual temperatures have generally increased

www.phwr.org Vol 19, No 2, 2026

and summers have lengthened, an increase in the number of
days with extreme heat and tropical nights has also been ob-
served. Although certain indicators of extreme winter weather
phenomena have decreased, others have increased. A compari-
son of cold days, cold night/days, freezing days, and frost days
from 1998 to 2017 with those from 2008 to 2017 reveals that
they have increased to some extent [1]. Furthermore, although
winter temperatures have exhibited an upward trend over the
past 50 years, as evidenced by changes in both the average
winter and average minimum temperatures, sudden, intense
cold snaps over brief periods continue to occur. The national
average temperature from December 2024 to February 2025
was 0.4°C, which was comparable with the long-term average.
However, in February, an average temperature of -0.5°C was
observed, marking the lowest recorded temperature in the past
decade. This was further compounded by two instances of cold
snaps lasting more than a week [5]. The Korea Disease Control
and Prevention Agency (KDCA) has operated an emergency
room-based surveillance system for cold-related illnesses and
associated deaths during the winter months since December
2013, emulating its approach to monitoring the level of health
hazards caused by heatwaves [6]. The surveillance period
spans a duration of 90 days and is conducted annually from
December 1 to the end of February. During this period, ap-
proximately 400 patients are reported on average.

In this study, we aimed to analyze the trends in cold-related
illness cases from 2019-2025, coinciding with the initiation
of the cold-related illness surveillance system. This informa-
tion is aimed at providing foundational data to facilitate the
prevention of cold-related illnesses and deaths among patients
and understanding the current status of patient occurrences in

the Daegu and Gyeongbuk regions under the jurisdiction of
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Table 1. Reported cases per 100,000 population of cold-related illness in Daegu and Gyeongbuk (2019-2025 season)
prg\'/ti'fjezr/‘?no 20192020 20202021 2021-2022  2022-2023 20232024  2024-2025 0O 0592
Nationwide
Total 303 433 300 447 400 334 2,217
(0.58)" (0.84) (0.58) (0.87) 0.78) (0.65) 0.72)
December 127 141 112 177 163 114 834
(0.25) 0.27) (0.22) (0.34) 0.32) 0.22) 0.27)
January 96 236 109 199 149 122 911
(0.19) (0.46) 0.21) (0.39) (0.29) (0.24) (0.29)
February 80 56 79 71 88 98 472
(0.15) (0.11) 0.15) 0.14) 0.17) (0.19) (0.15)
Daegu
Total 6 5 12 8 8 4 43
(0.25) (0.21) (0.50) (0.34) (0.34) 0.17) (0.30)
December 4 2 4 4 4 = 18
0.17) (0.08) 0.17) 0.17) 0.17) - 0.13)
January 2 3 5 2 2 2 16
(0.08) 0.12) 0.21) (0.08) (0.08) (0.08) (0.11)
February = = 3 2 2 2 9
- - (0.13) (0.08) (0.08) (0.08) (0.06)
Gyeongbuk
Total 22 41 43 34 44 39 223
(0.83) (1.55) (1.64) (1.3D) (1.72) (1.54) (1.43)
December 11 18 12 14 15 15 85
(0.42) (0.68) (0.46) 0.54) (0.59) 0.59) (0.55)
January 5 17 22 15 15 18 92
(0.19) 0.64) (0.84) (0.58) 0.59) 0.71) (0.59)
February 6 6 9 5 14 6 46
(0.23) (0.23) (0.34) (0.19) (0.55) (0.24) (0.30)
Values are presented as cases, cases per 100,000 population. *Values in parentheses are reported cases per 100,000 population.

the Gyeongbuk Regional Disease Response Center. Overall, we
aim to share awareness of the problem with local governments
and relevant agencies within the region. Moreover, this study
can serve as a point of reference for establishing goals for im-

provement, key areas of focus, and management methods.

70

Methods

1. Data Source

In this study, we utilized the raw data provided by
the KDCA’s Cold-Related Illness Emergency Department
Surveillance System, focusing specifically on cases of cold-relat-
ed illnesses. The surveillance system for cold-related illnesses
through emergency rooms has been in operation since 2013.

However, data up to February 2019 only provided regional

www.phwr.org Vol 19, No 2, 2026
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differentiation based on the reporting criteria. Consequently,
the analysis was limited to data from December 2019 onward,
enabling the execution of metropolitan city-/province-level
analysis based on the location of occurrence. As winter extends
from December to February of the subsequent year, the con-
cept of a year was delineated through seasons. In particular, the
winter season spanning from December 1, 2019 to February,
2020 was designated as the 2019-2020 season. Data from six
winter seasons, including the 2019-2020 season through the
2024-2025 season, were used.

Cold-related illnesses in this reporting system include hy-
pothermia, frostbite, chilblains, immersion foot, and frostnip,

as summarized in Supplementary Table 1 (available online).

2. Analytical Methods

Changes in the outbreak scale were analyzed separately by
season; however, owing to the limited number of patients per
city or province, such as Daegu and Gyeongbuk, analyses based
on the time of occurrence, location, treatment outcomes, and
disease type were conducted by combining all six seasons. The
data provided three types of regional information: areas where
cold-related illnesses occurred, patients’ residential regions,
and reporting regions. In this study, we analyzed data based
on the region of occurrence. The number of reported cases per
100,000 individuals was calculated using the resident registra-

tion population data for December in each season for analysis.

Table 2. Age distribution of patients with cold-related illness in Daegu and Gyeongbuk (merge of 2019-2025 season)
Cities and Nationwide Daegu Gyeongbuk
provinces Total Male Female Total Male Female Total Male Female
Total 2,217 1,527 690 43 34 9 223 136 87
0.72)” 0.99) 0.44) (0.30) (0.48) 0.12) (1.43) 1.73) (1.13)
0-9 yr 24 17 7 - - - - - -
(0.11) (0.15) (0.07) - - - - - -
10-19 yr 117 92 25 4 3 1 9 8 1
0.41) (0.63) (0.18) (0.30) 0.44) (0.16) (0.68) 1.15) (0.16)
2029 yr 177 138 39 1 1 - 11 10 1
(0.46) (0.68) (0.21) (0.06) (0.10) - (0.69) (1.11) (0.15)
30-39 yr 134 103 31 1 1 - 5 3 2
(0.33) (0.49) (0.16) (0.06) (0.11) - (0.30) (0.34) (0.26)
40-49 yr 175 131 44 5 3 2 18 12 6
(0.36) (0.53) (0.18) 0.23) (0.28) (0.18) (0.81) (1.04) 0.57)
50-59 yr 343 282 61 9 9 - 41 35 6
(0.66) (1.08) (0.24) (0.36) 0.73) - (1.51) (2.49) (0.46)
60-69 yr 392 326 66 7 6 1 38 28 10
(0.90) (1.53) (0.30) 034 (0.60) (0.09) (1.46) (2.15) 0.77)
70-79 yr 302 188 114 8 6 2 27 17 10
(1.31) 1.79) (0.91) 0.72) (1.23) 0.32) (1.81) (2.50) (1.23)
80-89 yr 421 212 209 5 3 2 51 20 31
(3.69) (5.16) (2.86) (0.95) (1.60) (0.59) (5.93) (6.96) (5.41)
=90 yr 132 38 94 3 2 1 23 3 20
(7.53) (9.55) (6.93) (4.37) (12.89) (1.88) (17.54) (11.07) (19.23)
Values are presented as cases, cases per 100,000 population. *Values in parentheses are reported cases per 100,000 population.
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Results

From the 2019-2020 through the 2024-2025 season, a
total of 2,217 cases of cold-related illnesses occurred nation-
wide across six seasons, averaging 369.5 cases per season (min-
imum 300, maximum 447) (Table 1). During the 3-month
period of operating the cold-related illness surveillance system,
the lowest number of patients was observed in February, irre-
spective of the season, whereas comparatively higher numbers
of patients were observed in December and January. The total
number of patients with cold-related illnesses in Daegu was 43
across all six seasons, with an average of 7.2 per season (mini-
mum 4, maximum 12). In Gyeongbuk, the total was 223, av-
eraging 37.2 per season (minimum 22, maximum 44).

When all six seasons are analyzed together, the numbers of
reported cases per 100,000 individuals nationwide were 0.72,
with 0.99 and 0.44 cases for male and female, respectively, in-
dicating a higher incidence among male than female (Table
2). The incidence was lowest among those in their thirties, ex-
cluding those under 10 years of age. The incidence increased

with age, reaching a peak value of 7.53 cases per 100,000

150 A

100

Patients of cold-related illness (cases)
(&)
o
1

o
|

individuals among those aged 90 years and above. The num-
ber of reported cases per 100,000 people in Daegu was 0.30,
lower than the national average. Meanwhile, Gyeongbuk re-
corded 1.43 cases per 100,000 individuals, twice the national
level. In Gyeongbuk, the incidence was also notably high in
the older age groups, with 5.93 and 17.54 reported cases per
100,000 individuals aged 80-89 years and 90 years and older,
respectively.

The highest incidence of cold-related illnesses on a nation-
wide scale occurred between 7:00 and 8:00 a.m., with the ma-
jority of cases occurring during morning. A decline in cases
was observed as the day progressed. No noticeable difference
was observed in the peak occurrence times across the vari-
ous age groups (Figure 1). The numbers of patients reported
in Daegu and Gyeongbuk were lower than the national total;
therefore, they were grouped and analyzed in 3-hours intervals.
On a national scale, the highest number of patients was record-
ed between 6:00 and 9:00 a.m. (19.1%), and the highest pa-
tient counts were concurrently observed in Daegu (20.9%) and
Gyeongbuk (23.8%) during this time period (Table 3). Based

on location, the outdoors accounted for 77.9% of cold-related

B 0-9yr [ 50-59 yr
3 10-19yr [ 60-69yr
BN 20-29yr [ 70-79yr
2 30-39yr B 80-89 yr
[ 40-49yr = =90 yr

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time (hr)

Figure 1. Distribution of patients with cold-related illness by time of onset (merge of 20192025 season)
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illnesses nationwide. In particular, roadsides were the most
common location for cold-related illnesses at 25.8%, followed
by homes (15.7%) and residential areas (15.4%). A similar
trend was observed in Daegu, where cases occurring on the
roadside accounted for the highest proportion at 32.6%, fol-
lowed by those at homes (20.9%) and residential areas (18.6%).
Within Gyeongbuk, a high frequency of cases was observed in
these three locations, whereas patients observed in proximity

to rivers and beaches accounted for a relatively high percentage

of 16.1%.

Based on the type of condition, hypothermia accounted for
the highest percentage of patients nationwide at 75.8%, fol-
lowed by superficial frostbite (Supplementary Table 2; available
online). Approximately 90% of cases in Daegu and Gyeongbuk
were hypothermia. With respect to the outcomes of treatment,
nationally, the largest proportion was accounted for by patients
discharged or those who left without authorization (56.8%),

whereas those admitted or transferred constituted 41.0%

Table 3. Distribution of patients with cold-related illness by time and place of onset (merge of 2019-2025 season)
i Nationwide Daegu Gyeongbuk
Time and place : : :
Patient Rate (%) Patient Rate (%) Patient Rate (%)
Total 2,217 100.0 43 100.0 223 100.0
By time
00-03 hr 246 11.1 7 16.3 25 11.2
03-06 hr 233 10.5 6 14.0 24 10.8
06-09 hr 423 19.1 9 20.9 53 23.8
09-12 hr 325 14.7 7 16.3 32 14.3
12-15 hr 230 10.4 3 7.0 23 10.3
15-18 hr 278 12.5 1 2.3 23 10.3
18-21 hr 270 12.2 7 16.3 24 10.8
21-24 hr 212 9.6 3 7.0 19 8.5
By place
Indoor 489 22.1 13 30.2 50 22.4
Home 348 15.7 9 20.9 43 19.3
Indoor workplace 15 0.7 - - - -
Building 76 3.4 3 7.0 5 2.2
Indoor, others 50 2.3 1 2.3 2 0.9
Outdoor 1,728 779 30 69.8 173 77.6
Outdoor workplace 90 4.1 - - 6 2.7
Field 65 2.9 1 2.3 11 4.9
Playground (park) 39 1.8 - - 2 0.9
Near residential area 342 15.4 8 18.6 32 14.3
Roadside 571 25.8 14 32.6 45 20.2
Riverside, beach 185 8.3 - - 36 16.1
Mountains 178 8.0 2 4.7 10 45
Skating rink 1 0.0 - - - -
Ski resort 34 1.5 - - - -
Outdoor, others 223 10.1 5 11.6 31 13.9
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of the total. The total number of deaths across the six sea-
sons was 50 patients, accounting for 2.3% of the total sample
(Supplementary Table 3; available online). In Daegu, 46.5% of
patients were discharged, whereas 53.5% received follow-up
care through hospitalization or transfer. In Gyeongbuk, 58.7%
of patients were discharged or left without authorization,

39.0% were hospitalized or transferred, and 2.2% died.

Conclusions

Cold-related illnesses refer to conditions, such as hypother-
mia, frostbite, and chilblains, all of which are caused by pro-
longed exposure to low temperatures. The KDCA is responsi-
ble for monitoring the occurrence of cold-related illnesses dur-
ing periods of cold waves, classifying them as climate-related
health hazards, akin to its monitoring of heat-related illnesses
during heatwaves. The primary rationale for the close observa-
tion and accelerated dissemination of climate-related diseases
is to mitigate health damage by enhancing public awareness
and promoting preventative measures through the expeditious
exchange of information. Deaths from heat-related illnesses ac-
counted for less than 1% of all patients in 2024, and approxi-
mately 75% of patients were reported to have been discharged
[3]. Conversely, among patients who presented to the emer-
gency room with cold-related illnesses, less than 60% were dis-
charged, whereas approximately 40% required hospitalization
or transfer, and approximately 2% died. The number of pa-
tients with heat-related illnesses is approximately 15-fold high-
er than that with cold-related illnesses, and the absolute num-
ber of deaths is also higher for heat-related illnesses. However,
the findings of this study underscore the heightened risk of

heat-related illnesses and deaths.

74

A comparison of reported cases per 100,000 individuals
across 17 cities and provinces nationwide shows a relatively
higher trend in provincial areas and lower trend in metropoli-
tan areas [0]. In this study, we also found that the reported
cases per 100,000 individuals in Daegu were lower than the
national average, whereas those in Gyeongbuk were twice the
national level, ranking second highest among provinces after
Gangwon [6]. Although the monthly minimum temperatures
in Gyeongbuk are not particularly low compared with the na-
tional average, the region has a large older-adult population.
According to the 2024 resident registration population, the
proportions of individuals aged 70 years and older were 12.9,
13.5, and 17.4% in the nation, Daegu, and Gyeongbuk, re-
spectively [7]. Among age groups, the highest number of cold-
related illnesses occurred in those aged 80 years and older.
Furthermore, a pronounced upward trend was observed in re-
ported cases per 100,000 individuals with increasing age, un-
derscoring the significance of this health concern across diverse
age groups. In addition to low temperatures, several other fac-
tors are associated with the risk of cold-related illnesses, such
as the maintenance of appropriate indoor temperatures, use
of cold-proof and waterproof gear, and limitation of outdoor
activities. Therefore, reliance on temperature as the sole deter-
minant of high-risk areas is inadequate. A multitude of factors
have been identified as major contributors to an increased risk
of cold-related illnesses. These factors include the income level,
advanced age, presence of underlying medical conditions, and
alcohol consumption [8]. Although age can be determined
with a reasonable degree of accuracy, assessing a patient’s state
of drinking or underlying diseases in the emergency room is
often unfeasible owing to the patient’s level of consciousness

or cooperation. Therefore, caution must be exercised when
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interpreting results based solely on the response of patients
who do not represent the entire population.

The highest number of patients was observed between 6:00
and 9:00 a.m., with more cases reported in the morning than
in the afternoon. Notably, this time period corresponds with
lower temperatures. Furthermore, the occurrence time does
not necessarily indicate exposure to cold during that specific
period. Therefore, some patients exposed to the cold for ex-
tended periods overnight may have been found in the morn-
ing. When classified by the location of occurrence, heat-related
illnesses were more frequently reported outdoors than indoors;
however, cases occurring at home also accounted for a signifi-
cant proportion, at 15.7%. According to an analysis of mobility
big data (compiled using smartphone applications of individu-
als aged 20-060 years) from April to June, 2023, as reported by
the Korea Research Institute for Human Settlements, individu-
als reported spending 10.3 hours out of 24 hours outside their
homes [9]. This finding is consistent with the observation that
the time spent at home is considerably longer than that spent
outdoors.

Despite the heightened perception of warming and com-
paratively smaller scale of cold-related illnesses relative to cold-
related illnesses resulting in less attention being paid to the for-
mer, the severity associated with cold-related illnesses neces-
sitates the consideration of measures for their prevention and
management. Despite the global rise in average temperatures
and increase in the number of extreme heat days, extreme cold
snaps still occur, and a notable decrease in cold-related ill-
nesses has not been confirmed. Consequently, sustained vigi-
lance is essential regarding the health hazards associated with
cold weather. Heat-related illnesses occur most frequently dur-

ing the hottest hours of the day, when people are most active.

www.phwr.org Vol 19, No 2, 2026

Community centers can be operated as shared cooling shel-
ters with support for cooling costs. However, the prevalence of
cold-related illnesses is particularly pronounced during peri-
ods of patient convalescence at home. This poses challenges in
terms of effective treatment and management through shared
facilities, emphasizing that this aspect must be considered. This
issue is particularly salient in Gyeongbuk, where a significant
number of patients are observed to be at home, in contrast to
the national level. Thus, adequate indoor heating must be pro-
moted, and effective support measures must be reviewed for

households struggling with heating costs.
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Outbreak Report

Characteristics of a Measles Outbreak in a Pediatric Hospital in the
Honam Region, 2025

Seungjin Kim' @, Eun-young Kim' @, Seo Young Kim? @, Soi Yun? @, Yeong-Un Lee® @, Jieun Yun® @, Sungsoon Shim*

Hyekyung In'*
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Prevention Agency, Gwangju, Korea, “Department of Public Health and Medical Services, Welfare & Health Bureau, Gwangju Metropolitan
City, Gwangiju, Korea, *Division of Emerging Infectious Disease, Department of Infectious Disease Research, Health and Environment
Research Institute, Gwangju Metropolitan City, Gwangju, Korea

ABSTRACT

Objectives: In March 2025, a measles outbreak was reported at A Children’s Hospital in the Honam region, triggered by an
unvaccinated child who had recently traveled to Vietnam. This study describes the epidemiological characteristics, transmission
dynamics, and immunity status of healthcare workers, providing evidence for the future prevention of hospital-based measles
transmission.

Methods: According to the Korea Disease Control and Prevention Agency “Measles Response Guidelines (2024)”, suspected cases
were defined and confirmed using real-time reverse transcription polymerase chain reaction. Data from the National Infectious
Disease Surveillance System were used to construct an epidemic curve, calculate serial intervals and attack rates, and evaluate
measles-specific immunoglobulin G (IgG) seropositivity using an enzyme-linked immunosorbent assay among 334 healthcare
workers from 12 hospitals.

Results: Nine confirmed cases were identified, with up to four generations of transmission. The primary case was an unvaccinated
child from a multicultural family with a travel history to Vietnam, and subsequent infections occurred among healthcare workers
and caregivers. The overall IgG seropositivity among healthcare workers was 80.2%, with the lowest (64.0%) observed in the 25-34-
year age group. Active isolation and surveillance successfully prevented community transmission.

Conclusions: This outbreak highlights the potential for imported measles to spread within healthcare facilities. Strengthened
vaccination management for multicultural families and travelers, early recognition and isolation in hospitals, and regular monitoring

of healthcare workers’ immunity are crucial to preventing future outbreaks.

Key words: Measles; Outbreaks; Hospitals; Herd immunity
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Key messages
(D What is known previously?

Measles can be transmitted and cause sporadic or clus-
tered outbreaks, particularly in populations with immu-

nity gaps.

(@ What new information is presented?

This outbreak originated in a child who had recently
traveled to Vietnam. It resulted in up to four generations
of transmission in a hospital, revealing immunity gaps
among healthcare workers and the 25-34 age group.

(® What are implications?

Strengthened vaccination management for multicultural
families and international travelers, early case recogni-
tion and isolation in healthcare facilities, and regular
monitoring of healthcare workers" immunity are essen-
tial strategies to prevent future outbreaks.

Introduction

Measles is a highly contagious acute viral disease, with a
basic reproduction number ranging from 12 to 18 [1]. The
virus is transmitted via droplets and airborne particles gener-
ated during coughing and sneezing. These viral particles can
persist in the air or surrounding environment for >2 hours,
even after the infected individual has vacated the area [2]. The
World Health Organization (WHO) recommends maintaining
a measles vaccination coverage of >95% with two doses, along
with strengthening surveillance and rapid response systems
[3]. The U.S. Centers for Disease Control and Prevention also
reports that healthcare facilities, where high-risk groups, such
as immunocompromised individuals and infants are concen-
trated, and where factors, such as limited ventilation and pro-

longed stays combine to increase the risk of transmission, have

www.phwr.org Vol 19, No 2, 2026

the potential for large-scale exposure even from one patient [4].
Since the Republic of Korea declared the elimination of measles
in 2006 and has obtained measles elimination status from the
WHO in 2014, domestic cases resulting from overseas influxes
have continued to occur.

In the Honam region, a measles outbreak occurred in
March 2025 at A Children’s Hospital. In this study, we aimed
to analyze the epidemiological characteristics, attack rate (AR),
transmission patterns, and immunity levels of healthcare work-
ers related to the index case, and to describe the quarantine
measures, thereby providing basic data for establishing effec-

tive response strategies for similar future outbreaks.

Methods

1. Case Definition

Based on the Korea Disease Control and Prevention
Agency “Measles Response Guidelines (2024)” [5], among
contacts related to A Children’s Hospital, individuals with
symptoms of erythematous (non-vesicular) rash accompanied
by fever, cough, rhinorrhea, conjunctival injection, Koplik’s
spots, or those suspected of measles by a primary physician, re-
gardless of symptoms, due to an inability to exclude measles,
were defined as suspected cases, and samples were subjected
to real-time reverse transcription polymerase chain reaction
(qRT-PCR) testing. Individuals with positive test results were

defined as confirmed cases.

2. Laboratory Tests
In all medical cases, oropharyngeal and nasopharyngeal
swab samples were collected and subjected to qRT-PCR test-

ing; subsequently, genotyping analysis was conducted on the
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positive samples.

3. Contract Tracing Method

The scope of contact tracing was based on the “Measles
Response Guidelines (2024).” In medical institutions, all med-
ical staff and patients and guardians who were admitted to
wards 5 and 7, where confirmed cases had been admitted, were
selected. Outpatient contacts were selected based on the time
confirmed cases were in the clinic, including those who used
the relevant space up to 2 hours. For community contacts, in
places frequented by many unspecified people, such as restau-
rants and supermarkets, the scope was focused on close con-
tacts, such as companions of confirmed cases and workers. For
identifiable locations such as churches and trains, the respec-

tive institutions were requested to provide a list of contacts.

4. Data Analysis

Data registered in the integrated quarantine information
system, including reports, epidemiological investigation forms,
and contact management information, were collected and ana-
lyzed to determine the epidemic curve, serial interval (SI), and
AR as follows.

An epidemic curve was used to describe the onset dates of
rashes (or the first date of symptoms if no rash was present) for
a total of 47 confirmed and probable cases.

As the precise timing of infection was difficult to determine
in this outbreak, the SI of confirmed cases was calculated as a
proxy indicator of the generation time. The difference in the
date of onset of rash between the infector and infectee within
generation groups was calculated and presented as the mean
and range.

The AR was calculated as the AR by dividing the number of

86

confirmed cases (excluding index cases) that occurred in each

exposed group by the number of exposed individuals.

5. Analysis of Immunity in Healthcare Workers
The study involved 334 healthcare workers (excluding
confirmed cases) from 12 medical institutions: four exposed
due to an outbreak at A Children’s Hospital and eight addi-
tional institutions visited by five confirmed cases unrelated to
the A Children’s Hospital outbreak. Measles antibody (immu-
noglobulin G [IgG]) levels were measured using a commercial
enzyme-linked immunosorbent assay. Results were classified
as positive, negative, or indeterminate, according to the manu-

facturer’s criteria, and positivity rates were presented by age

group.

Results

1. Epidemic Curve

The epidemic began with the onset of rash in the primary
case (#1) on February 18, 2025, and there were 38 suspected
cases until the last suspected case was reported on March 29.

There were nine confirmed cases, as of March 21 (Figure 1).

2. Characteristics of Confirmed Cases

The first three confirmed cases were in children <14
months of age, without a history of measles, mumps, and ru-
bella (MMR) vaccination, and the subsequent six confirmed
cases were adults aged 27-32 years, consisting of nurses and
caregivers, among whom five had completed MMR vaccina-
tion. The mean cycle threshold (CT) value at the time of di-
agnosis was 16.29 for children and 23.84 for adults, and the

mean CT value for confirmed pediatric cases was 7.55 cycles
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Figure 1. Epidemic curve of the measles outbreak associated with a pediatric hospital in the Honam region, Republic of Korea,

February—March 2025

Table 1. Characteristics of confirmed measles cases in the A hospital outbreak, Honam region, 2025
Case ID Age (yr) Sex Status MMR vaccination history CT-value Genotype

#1 1 (14 mo) M Patient Unvaccinated 15.97 B3
#2 0 (11 mo) M Patient Unvaccinated 17.10 B3
#3 0 (8 mo) M Patient Unvaccinated 15.81 B3
#4 29 F Nurse 2 doses 24.95 B3
#5 30 F Nurse 2 doses 19.48 B3
#6 31 F Caregiver 1 dose 19.65 B3
#7 27 F Nurse 2 doses 24.55 B3
#8 31 F Caregiver 2 doses 26.10 B3
#9 32 F Nurse 2 doses 28.28 B3

MMR=measles, mumps, and rubella; CT=cycle threshold; B3=measles virus genotype.

lower. The genotype of all confirmed cases was B3 (Table 1).

3. Transmission Pattern

All confirmed cases after the index case were in ward 5 of
Child Hospital A, with three further transmissions. The trans-
mission pattern started with the index case (#1), followed by
the first group of confirmed cases (#2-#5), the second group
of confirmed cases (#6-#8), and the final confirmed case (#9).
The mean SI between cases was 11.7 days, with a median of
12 days and a range of 7 to 17 days (n=19). By generation, the
second-generation confirmed cases (#2-#5) had an mean SI of
12.8 days (range 9-10), the third-generation cases (#6-#8) has

a mean of 12.3 days (range 8-17), and the fourth-generation

www.phwr.org Vol 19, No 2, 2026

case (#9) was 8 days (range 7-9) (Figure 2).

4. Attack Rate

Among a total of 1,496 exposed individuals, there were
eight confirmed cases, in addition to the index case, resulting
in an AR of 0.5%. The highest AR was observed among health-
care workers at A Children’s Hospital, where there were four

confirmed cases among 58 individuals (6.9%) (Table 2).

5. Frequency of Symptoms
At the time of diagnosis, the nine confirmed cases had the
characteristic measles rash. The most common symptoms were

tever (77.8%), cough (33.3%), and runny nose (22.2%). The
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Figure 2. Transmission timeline of the measles outbreak associated with a pediatric hospital in the Honam region, Republic of

Korea, February—March 2025

Table 2. Attack rates of measles among different exposure groups in the outbreak
Category No. of confirmed cases (n)  No. of exposed persons (n) Attack rate (%)
Total 8 1,496 0.5
Hospital A 8 1,206 0.7
Staff’ + 58 6.9
Inpatients 4 1,148 0.3
Ward contacts” 4 338 1.2
Outpatient contacts” 0 810 0.0
Community contacts” 0 290 0.0
Staff: all healthcare workers at hospital A, "Ward contacts: inpatients and their caregivers in wards 5 and 7 of hospital A, “Outpatient
contacts: patients visiting the outpatient clinic of hospital A and their caregivers, “Community contacts: individuals exposed in three other
hospitals outside hospital A, high-speed train (KTX), church, restaurant, or fammily settings.

rash always started on the face and, in some confirmed cases,

spread to the neck, torso, and limbs (Table 3).

6. Immunity of Healthcare Workers

The overall seropositivity rate for antibodies among health-
care workers was 80.2%. By age group, the seropositivity rate
for measles antibodies was lowest at 63.9% in the 25-29 years
age group, followed by 64.3% in the 30-34 years age group,
and 74.3% in the 20-24 years age group (Figure 3).

88

7. Key Measures for Infectious Disease

Management by Situation

After recognizing a cluster outbreak, a situation review
meeting was held at A Children’s Hospital with hospital staff.
After identifying contacts, confirmed cases who were hospital-
ized, exposed contacts, and unexposed individuals were sepa-
rated into different wards. Medical staff were assigned to ward
shifts based on their immune status and exposure history, and

the medical institution was requested to implement active
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Table 3. Clinical symptoms and rash distribution among
confirmed measles cases

No. of

Category Syn;n pt°rT‘/ e confirmed Propoo e
ocation cases (n) (%)
Clinical Rash 9 100.0
symptoms  Fever 7 77.8
Cough 3 33.3
Rhinorrhea 2 22.2
Conjunctivitis 1 11.1
Myalgia 1 11.1
Chills 1 11.1
Koplik's spot 0 0.0
Rash Face 9 100.0
distribution Neck 5 55.6
Trunk 2 22.2
Arms 1 11.1
Legs 1 11.1

surveillance. In addition, healthcare workers without evidence
of immunity were selected for measles IgG testing, and suscep-
tible individuals were advised to be excluded from duty.

As confirmed cases were identified among healthcare
workers, measles IgG testing was expanded to all staff, and sus-
ceptible individuals were advised to be excluded from duty.
As the risk of community spread increased, the ongoing mea-
sles situation was communicated to local medical institutions
to encourage the active early detection and reporting of sus-
pected cases. In addition, a cooperative system was established
with the Health and Environment Research Institute to ensure
same-day diagnostic testing for reported suspected cases.

As the measles outbreak persisted, health education was
provided at discharge to contacts who had been hospitalized
at A Children’s Hospital. Five medical institutions were desig-
nated and notified as facilities that these individuals could visit
if they developed suspected symptoms. In addition, reference

materials emphasizing measles prevention, were distributed in
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Figure 3. Results of measles IgG antibody testing among
healthcare workers by age group, Honam region, Republic of
Korea, 2025

IgG=immunoglobulin G.

the Honam region. Furthermore, in response to the increase in
the number of contacts, priority was given to identifying and
taking measures for high-risk individuals and for those who

were eligible for MMR vaccination among the contacts.

Discussion

The recent measles outbreak in the pediatric hospital
demonstrated that medical institutions can still become ma-
jor transmission hubs for measles through overseas importa-
tion, even after the declaration of elimination of measles in the
country. The index case in this instance was a child from a nat-
uralized Vietnamese family, who, unvaccinated with the MMR
vaccine, visited their home country and then returned, leading
to an outbreak within the medical institution. This indicates
that certain population groups, such as foreign-born and mul-
ticultural families, may have reduced access to relevant infor-

mation, including for vaccination, due to language and cultural
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barriers, potentially causing a persistent burden of some diseas-
es, including measles, domestically. Therefore, it is necessary to
strengthen tailored promotion and guidance activities utilizing
support centers for foreign-born and multicultural families.

Nine confirmed cases were identified in this outbreak, with
a pattern of transmission up to the fourth generation. This was
the result of a combination of factors related to the character-
istics of the pediatric hospital: (1) concentration of high-risk
groups such as infants and immunocompromised patients; (2)
constant accompaniment of caregivers, making isolation diffi-
cult; (3) higher frequency and intensity of contact among chil-
dren compared to that in adults; and (4) the predominance of
symptomatic individuals, which limited the feasibility of post-
exposure prophylaxis, combined with the inherent contagious
characteristic of measles before the onset of rash.

Additionally, the CT value is interpreted on a logarithmic
scale, and the difference in CT values can suggest a relative dif-
ference in viral shedding. The mean CT value of the confirmed
pediatric cases identified in this epidemic was lower than that
of adults, which reinforces the importance of early detection
and isolation of unvaccinated children.

However, CT values are affected by a number of factors,
such as the type of sample, the time of collection, the intensity
of exposure, and the immune status of the individual. Since
this analysis was based on arithmetic statistics without control-
ling for these influencing factors, and with an insufficient num-
ber of confirmed cases, it is more appropriate to interpret com-
parisons of viral shedding characteristics based on differences
in CT values, as a trend, rather than as a precise quantitative
comparison.

All confirmed cases were only among those exposed

in ward 5 of A Children’s Hospital, and it is believed that
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transmission to the wider community was successfully pre-
vented. This demonstrates that the healthcare institution acted
as a site for transmission, and at the point of recognizing the
outbreak in the cluster, when infections had already progressed
up to the third generation of confirmed cases, active interven-
tions were implemented. These included: (1) early detection of
clinical measles cases; (2) rapid isolation and diagnostic test-
ing; and (3) active monitoring of contacts and health educa-
tion, all of which contributed to preventing further transmis-
sion within other wards of the healthcare institution and in the
community.

There were confirmed cases among 27-32-year-old
healthcare workers who had completed the MMR vaccination,
and antibody tests also showed a low immunity rate (65%)
in the 25-34 years age group, confirming the presence of an
immunity gap. This is in accordance with the findings of the
2019 domestic measles immunity survey, where the antibody
positivity rate was low in the 16-26 years age group [6]. It also
suggests that the decline in immunity over time and the lack of
opportunities for natural immunity may have been contribut-
ing factors. Therefore, it is necessary to develop strategies to in-
vestigate and enhance immunity at the regional level based on
the results of periodic nationwide measles immunity surveys,
particularly among healthcare workers who treat children.

The mean incubation period (11.7 days) of cases in this
study is similar to that in existing literature [7], supporting the
reliability of the survey data and demonstrating that the date of
onset of rash can serve as a proxy indicator for the generation
time [8]. However, the incubation period may vary depend-
ing on the individual; therefore, potential bias should be con-
sidered during interpretation. Limitations include a low num-

ber of cases and that the antibody test subjects were limited to
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workers of specific institutions, making it difficult to generalize
the results nationwide. Additionally, data on the vaccination
status of contacts were limited and had low reliability because
priority was given to selecting high-risk groups and those eli-

gible for vaccination after exposure at the time of the outbreak.
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Ref.=reference group.
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Current Status and Associated Factors of Dental Caries in the
Republic of Korea Assessed Using the 2024 Korea National
Children’s Oral Health Survey

Hae—Eun Shin @, Yoonjung Kim @, Jihye Lee @, Gyeongji Woo @, Seungyeon Wi @, Kyungwon Oh*

Division of Health and Nutrition Survey and Analysis, Department of Chronic Disease Prevention and Control, Korea Disease Control and
Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: In this study, using data obtained in the 2024 Korea National Children’s Oral Health Survey, we sought to assess the
prevalence of caries in primary teeth (prevalence of dental caries experienced and prevalence of active dental caries) at 5 years of age
and permanent teeth at 12 years of age. In addition, we aimed to identify factors associated with the prevalence of caries in permanent
teeth at 12 years of age.

Methods: The study included 7,746 five-year-old (4,237 boys and 3,509 girls) and 12,309 12-year-old (6,660 boys and 5,649 girls)
children. Comparisons of the levels of caries based on subject characteristics were performed using complex sample cross tabs, and
factors associated with the prevalence of caries were analyzed using complex sample regression analysis.

Results: According to the 2024 Korea National Children’s Oral Health Survey, the prevalence of experiencing primary caries
among 5-year-olds was 58.3%, and the prevalence of active primary caries was 25.3%. Comparatively, the prevalence of primary and
permanent caries among 12-year-olds were 60.3%, and 7.3%, respectively. In addition, we found that the prevalence of permanent
caries differed according to gender, use of dental sealants, dental treatment in the past year, preventive treatment in the past year,
frequency of carious snack consumption, and subjective oral health status. Moreover, the prevalence of permanent caries differed
with respect to unmet dental treatment needs in the past year, as well as dental pain and discomfort during the same period. Factors
associated with the prevalence of caries included gender, use of dental sealants, dental treatment in the past year, frequency of carious
snack consumption, and subjective oral health status.

Conclusions: It is necessary to manage oral health considering the complex factors that contribute to the development of dental

caries at ages 5 and 12.

Key words: 2024 Korea National Children’s Oral Health Survey; Dental caries; Preventive dental caries
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Key messages
(D What is known previously?

During the period from 2021 to 2022, 58.4% of
12-year-old children in the Republic of Korea had an
experience of dental caries in permanent teeth and the
prevalence of dental caries was 6.9%.

@ What new information is presented?

In 2024, 58.3% of 5-year-olds were found to have had
an experience of primary caries and the prevalence of ac-
tive primary caries was 25.3%, whereas among 12-year-
olds, the prevalence of primary and permanent caries
were 60.3% and 7.3%, respectively. Factors associated
with dental caries included gender, a history of dental
sealant use, dental visits in the past year, and frequency
of consumption of carious snacks.

® What are implications?

We must strive to prevent dental caries by taking into
account the factors associated with the development of
dental caries and appropriately managing oral health.

Introduction

Dental caries is a multifactorial disease in which the oral
bacteria present in dental plaque absorb the carbohydrates in
food and subsequently produce acid, thereby leading to demin-
eralization of the hard tissues of the teeth, including enamel
and dentin. In the absence of intervention, this condition pro-
gresses and leads to inflammation of the pulp and alveolar
bone, causing pain and acts as a primary factor in tooth loss [1].
The eruption of primary teeth and permanent teeth is com-
pleted during childhood (age 5 years) and adolescence (age 12
years), respectively. However, the hard tissues of the teeth are
less robust compared to those of adults. This is further com-

pounded by a lack of awareness regarding oral health and its

www.phwr.org Vol 19, No 2, 2026

maintenance, thereby rendering this period particularly sus-
ceptible to the development of dental caries [2]. A variety of
methods are employed in an effort to prevent the development
of dental caries, including proper brushing, dental sealants,
scaling, fluoride application, and regular dental examinations.
The provision of continuous oral health education is a critical
component of fostering a proper understanding of oral health
and establishing good oral care habits.

The Korea National Children’s Oral Health Survey is con-
ducted on a triennial basis pursuant to Article 9 of the Dental
Health Act to assess the oral health status of children in the
Republic of Korea (ROK). Trained dental professionals visit in-
stitutions (e.g., daycare centers, kindergartens, middle schools)
to examine dental conditions through oral examinations. A
survey is being conducted on the oral health status, includ-
ing dental caries, of 5-year-old children representing primary
tooth health and 12-year-old children (first-year middle school
students) representing permanent tooth health as well as on the
oral health management behaviors and oral health awareness
of 12-year-old children. This study aimed to examine the lev-
els of dental caries in primary teeth among 5-year-old children
and in permanent teeth among 12-year-old children, while
also identifying the factors influencing the prevalence of den-
tal caries in permanent teeth among 12-year-old children, by
utilizing data from the 2024 Korea National Children’s Oral
Health Survey.

Methods
1. Subjects

This study utilized raw data from the 2024 Korea National

Children’s Oral Health Survey, employing oral examination
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data for 5-year-old children and oral examination and oral
health questionnaire data for 12-year-old children. The total
number of subjects was 20,055, comprising 7,746 5-year-old
children (4,237 males, 3,509 females) and 12,309 12-year-old
children (6,660 males, 5,649 females). All subjects were in-
cluded in the analysis without any exclusions or dropouts. This
study was conducted with the consent of the subjects and their
legal guardians and was approved by the Institutional Review

Board of Kyungpook National University (KNU 2024-0100).

2. Research Methods

In the dental survey, the dental caries experience rate (in
primary and permanent teeth) was defined as the proportion of
people with carious teeth, fillings (treatment) due to caries, or
lost teeth due to dental caries; the dental caries prevalence rate
(in primary and permanent teeth) was defined as the propor-
tion of people currently having decayed teeth; and the dental
sealant application rate (the procedure of filling narrow, deep
grooves on the chewing surfaces of molars with dental mate-
rial to prevent dental caries) was defined as the proportion of
children having permanent teeth with dental sealants applied.
In the survey, the subjective income level was categorized as
“high” for “high” and “upper-middle,” “middle” for “middle,”
and “low” for “middle-low” and “low” for the analysis. The
subjective oral health status was categorized as “good” for “very
good” and “good,” and “average” for “average,” and “poor”
for “poor” and “very poor.” The presence of tooth pain or dis-
comfort within the past year was analyzed by reclassifying the
responses as “Yes” for those who “experienced pain” or “occa-

sionally experienced pain” and “No” for all others.

102

3. Methods of Analysis

The collected data were analyzed using the SAS program
(version 9.4; SAS Institute Inc.), and statistical significance was
verified at a significance level of 0.05. A comparative analysis
of the dental caries experience rate (primary teeth and perma-
nent teeth) and the dental caries prevalence rate (primary teeth
and permanent teeth) according to subject characteristics was
performed using complex sample cross-tabulation. The factors
associated with the prevalence of permanent tooth caries were
analyzed using a complex sample logistic regression analysis.
The complex samples logistic method first confirmed the rel-
evance of each variable using a univariate logistic regression
analysis, followed by multivariate logistic regression to adjust
for the influence of other variables and then to verify the re-

maining variable relevance.

Results

1. Dental Caries Experience and Prevalence
Rates in the Primary Teeth among 5-Year-Old
Children
Table 1 presents the dental caries experience and preva-

lence rates in primary teeth among 5-year-old children accord-

ing to subject characteristics. The dental caries experience rate
in primary teeth among 5-year-old children was 58.3%, and
the dental caries prevalence rate was 25.3%, with no difference
observed by sex. The dental caries prevalence rate in primary
teeth was statistically significantly higher in rural areas (31.1%)

than in urban areas (24.9%; p=0.024).
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Table 1. Primary caries experience and prevalence at 5 years of age, 2024
Number of  Prevalence of primary caries experience Prevalence of active primary caries
Category analysis % SE p-value % SE p-value
Total 7,746 58.3 (1.0) 253 (1.2)
Sex
Boys 4,237 59.7 (1.5) 0.136 26.6 (1.5 0.133
Girls 3.509 56.8 (1.3) 24.0 (1.4)
Center
Day care centers 2,608 58.1 (1.4) 0.857 26.3 (1.8) 0.530
Kindergartens 5,138 58.4 (1.4) 24.8 (1.5
Region
Urban 6.570 58.0 1.1 0.068 24.9 (1.3) 0.024
Rural 1,176 63.1 (2.6) 31.1 (2.5)
SE=standard error.

2. Dental Caries Experience and Prevalence
Rates in Permanent Teeth among 12-Year-0Old
Children
Table 2 presents the dental caries experience and preva-

lence rates in permanent teeth among 12-year-old children

according to subject characteristics. The dental caries experi-
ence rate in permanent teeth among 12-year-old children was

60.3%, and the dental caries prevalence rate was 7.3%. The

dental caries experience and prevalence rates in permanent

teeth were higher among female students than male students,
students who had not received dental sealants, students who
consumed cavity-causing snacks two or more times per day,
and students who perceived their subjective oral health status
as poor (p<0.05). There was no difference based on the prac-
tice of toothbrushing (after lunch and before bed) or the use of
oral care products, nor on the frequency of consuming tooth-
eroding beverages. The dental caries prevalence rate in perma-
nent teeth was higher among students who felt a need for un-
met dental treatment over the past year and those who experi-

enced tooth pain or discomfort over the past year (p<0.05).

www.phwr.org Vol 19, No 2, 2026

3. Factors Associated with the Prevalence of

Dental Caries in 12-Year—Old Children

A multivariate analysis identified the factors influenc-
ing the prevalence of dental caries in permanent teeth among
12-year-old children (Table 3). Female students (ref.=male
students, adjusted odds ratio [aOR]=1.327), students who
had not received dental sealants (ref.=had, aOR=1.724), stu-
dents who had not visited the dentist in the past year (ref.=had,
aOR=1.381), students consuming cariogenic snacks twice or
more daily (ref.=no consumption, aOR=1.582), students re-
porting poor subjective oral health (ref.=good, aOR=1.562),
and students requiring but not receiving treatment within the
past year (ref.=none, aOR=1.485) exhibited a statistically sig-

nificant increase in dental caries prevalence.

Discussion

This study employed data from the 2024 Korea National
Children’s Oral Health Survey to examine the prevalence of
dental caries among 5-year-old and 12-year-old children and

to identify the factors influencing the prevalence of dental
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Table 2. Permanent caries experience and prevalence at 12 years of age, 2024
Prevalence of primary Prevalence of active
Category N:rzglbesri:f caries experience primary caries
Y o SE  p-value % SE p-value
Total 12,309 603 (0.8 73 05)
General characteristics
Sex
Boys 6,660 57.1 (1.1)  <0.001 6.2 (0.5) 0.004
Girls 5,649 63.6 1.0 8.4 0.7)
Subjective income status
High 5,909 60.0 (1.0) 0.855 7.2 0.6) 0.225
Middle 5,670 60.6 (1.1 72 (0.6)
Row 730 59.7 (23 91 (12
Region
Urban 10,584 60.0 0.9) 0.056 7.2 (0.5) 0.183
Rural 1,725 64.4 (2.1 8.7 1.1
Preventive treatment
Receive a dental sealant
Yes 6,933 577 (09 <0.001 57 (05 <0.001
No 5,376 63.8 (1.4 95  (0.7)
Dental treatment demand for the past 1 year
Yes 8,757 614 0.9 0.002 6.6 (0.5)  <0.001
No 3,552 57.3 (1.3) 9.1 0.7)
Receive preventive treatment for the past 1 year
Yes 2,086 63.7 (1.4) 0.004 6.3 0.7) 0.177
No 10,223 595 (09 75 (0.6
Oral behavior
Brushing teeth after lunch
Yes 2,853 60.0 (13 0772 67 (0.6) 0.343
No 9,456 60.3 0.9 7.4 0.6)
Brushing teeth before sleep
Yes 8,814 60.5 0.9 0.476 7.3 0.5) 0.921
No 3,495 597 (1.2 72 0.6
Use of oral hygiene products
Yes 7,084 601 (09 0635 71 (05 0448
No 5,225 60.5 (1.0) 7.5 (0.6)
Frequency of cariogenic snack intake/1 day
<2 4,242 58.5 1.1 0.004 6.2 (0.5) 0.015
=2 7,096 61.9 0.9 79 0.7)
Frequency of cariogenic beverages intake/1 day
<2 8,235 60.6 1.0 0.598 7.0 0.6) 0.447
=2 3,608 59.9 1.1 7.6 0.8)
Perceived oral health
Perceived oral health status
Good 5,053 59.5 1.1 0.001 6.7 (0.7)  <0.001
Regular 5,772 59.3 1.0) 6.6 (0.5)
Not good 1,484 66.6 (1.5) 12.1 1.5)
Unmet need of dental treatment for the past 1 year
Yes 1,845 62.6 1.5 0.054 119 (1.1)  <0.001
No 10,464 599 (0.9 65 (05
Experience of toothache for the past 1 year
Yes 3.586 61.7 1.1 0.053 8.4 0.7) 0.001
No 8,723 59.7 (0.9 6.8 (05
SE=standard error.
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Table 3. Related factors of permanent caries prevalence at 12 years of age, 2024

Univariable analysis Multivariable analysis
Category
OR 95% Cl aOR 95% Cl

Sex

Boys 1.000 Ref. 1.000 Ref.

Girls 1.375 1.104-1.711 1.327 1.052-1.674
Subjective income status

High 1.000 Ref. 1.000 Ref.

Middle 0.999 0.838-1.190 0.930 0.780-1.110

Row 1.299 0.973-1.733 0.825 0.576-1.181
Region

Urban 1.000 Ref. 1.000 Ref.

Rural 1.237 0.903-1.695 1.132 0.817-1.568
Receive a dental sealant

Yes 1.000 Ref. 1.000 Ref.

No 1.739 1.493-2.025 1.724 1.440-2.064
Dental treatment demand for the past 1 year

Yes 1.000 Ref. 1.000 Ref.

No 1.415 1.209-1.656 1.381 1.132-1.685
Receive preventive treatment for the past 1 year

Yes 1.000 Ref. 1.000 Ref.

No 1.196 0.921-1.553 0.954 0.713-1.276
Brushing teeth after lunch

Yes 1.000 Ref. 1.000 Ref.

No 1.111 0.893-1.382 1.149 0.897-1.471
Brushing teeth before sleep

Yes 1.000 Ref. 1.000 Ref.

No 0.992 0.846-1.163 1.006 0.842-1.201
Use of oral hygiene products

Yes 1.000 Ref. 1.000 Ref.

No 1.060 0.912-1.232 0.978 0.828-1.154
Frequency of cariogenic snack intake/1 day

None 1.000 Ref. 1.000 Ref.

1 1.287 0.947-1.748 1.325 0.968-1.814

2 1.554 1.133-2.132 1.582 1.138-2.200

3 1.616 1.166-2.239 1.596 1.132-2.251

4 or more 1.534 1.056-2.228 1.493 1.011-2.206
Frequency of cariogenic beverages intake/1 day

None 1.000 Ref. 1.000 Ref.

1 0.983 0.800-1.210 0.982 0.791-1.218

2 1.075 0.801-1.442 0.958 0.695-1.319

3 0.919 0.628-1.345 0.827 0.536-1.276

4 or more 1.292 0.920-1.815 1.094 0.751-1.593
Perceived oral health status

Good 1.000 Ref. 1.000 Ref.

Regular 0.972 0.794-1.190 0.938 0.747-1.179

Not good 1.900 1.454-2.484 1.562 1.156-2.110
Unmet need of dental treatment for the past 1 year

No 1.000 Ref. 1.000 Ref.

Yes 1.957 1.606-2.384 1.485 1.186-1.860
Experience of toothache for the past 1 year

No 1.000 Ref. 1.000 Ref.

Yes 1.265 1.103-1.451 1.083 0.925-1.268

OR=unadjusted odds ratio; aOR=adjusted odds ratio (all variables); 95% CI=95% confidence interval; Ref.=reference group.
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caries among 12-year-old children. The dental caries experi-
ence and prevalence rates in primary teeth among 5-year-old
children were 58.3% and 25.3%, respectively, and those in
permanent teeth among 12-year-old children were 60.3% and
7.3%, respectively. Compared to the 2021-2022 [3] results,
the dental caries prevalence among 5-year-old children (ex-
perience rate: 66.4%, prevalence rate: 30.2%) has improved,
while the dental caries prevalence among 12-year-old children
(prevalence rate: 58.4%, prevalence rate: 6.9%) increased. In
order to prevent dental caries, the Health Plan 2030 sets tar-
gets to reduce the dental caries prevalence rate to 55.0% in pri-
mary teeth and 45.0% in permanent teeth. However, according
to the 2024 results, the dental caries prevalence rate in perma-
nent teeth has not yet reached the target level. This finding un-
derscores the need for more proactive efforts to prevent dental
caries in permanent teeth.

The prevalence of childhood caries experience and the
prevalence rate exhibited no sex-based disparities among the
subjects, and the prevalence rate of childhood caries was found
to be higher in rural areas than in urban areas. The dental caries
experience and prevalence rates among 12-year-old children
were higher among female students than male students, with a
1.33 times higher likelihood of caries. The results of the United
Kingdom Children’s Dental Health Survey [4] were similar to
those of this study. While there was no sex-related difference
in dental caries among 5- and 8-year-old children, 12-year-old
female students had more decayed, missing, or filled perma-
nent teeth than male students. The absence of sex-related dis-
parity among 5-year-old students can be attributed to their in-
ability to manage their own eating habits or oral health, there-
by rendering parental influence more pronounced. The high

prevalence of dental caries in 12-year-old female students is
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attributed to factors such as tooth eruption timing, saliva secre-
tion, and pubertal hormones [5]. Specifically, it was noted that
female students aged 12 years may experience reduced salivary
secretion due to elevated estrogen levels. Combined with a diet
conducive to tooth decay, this can increase their risk of devel-
oping dental caries [6]. On the other hand, when adjusting for
the timing of tooth eruption between males and females, there
was no difference in the dental caries incidence by sex [7]. It
was posited that the etiology of sex-related imbalance in dental
caries cannot be ascribed to a solitary factor, and it was the re-
sult of a multifaceted interaction between all factors, including
systemic diseases, constitution, diet, and social factors such as
region or economic status [8].

The dental caries prevalence rate in permanent teeth dif-
fered by the subject’s residential area and subjective income
level in 2021-2022 [3], but showed no difference in 2024.
A substantial body of research has identified disparities in
the prevalence of dental caries across different income levels.
Studies have shown that there is a statistically significant higher
dental caries experience rate in countries with lower gross na-
tional income [9]. Additionally, the household income level
was reported to be associated with dental caries experience in
children [10]. While previous studies enabled comparisons of
specific income levels and dental caries, the income level used
in this study relied on subjective perceptions rather than objec-
tive indicators, suggesting the potential for discrepancies.

In 2024, the discrepancy in dental caries prevalence in
comparison to the 2021-2022 findings was more attribut-
able to individual dental care practices, including the status of
dental sealant application, dental treatment, and snack con-
sumption, rather than social factors such as region or income.

Sealant application has been reported to reduce the incidence
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of caries on occlusal surfaces (chewing surfaces) by up to 90%
[11]. The results of this study also showed that students who
did not receive dental sealants had a 1.72 times higher likeli-
hood of dental caries than those who did, and students who
had not received dental treatment in the past year had a 1.38
times higher likelihood than those who had. These findings re-
affirm the importance of regular examination and preventive
treatment for dental caries. Furthermore, students who per-
ceive their subjective oral health status as poor or who have ex-
perienced tooth pain and discomfort within the past year also
show a higher likelihood of dental disease, indicating their ob-
jective awareness of their oral health condition. Consequently,
educational initiatives must be designed to provide opportuni-
ties that motivate students during childhood and adolescence
to take an interest in their own oral health, thereby enhancing
their knowledge and awareness of oral health.

Upon consuming food, the acidity (pH) in the mouth de-
creases. As the frequency of food intake increases, the total
time exposed to an acidic environment lengthens, demonstrat-
ing a close relationship between dental caries and the number
of times food is consumed [12]. This study also found that
students who consumed cariogenic snacks two or more times
per day had higher dental caries experience and prevalence
rates compared to non-consumers, with a 1.58 times higher
likelihood of caries prevalence. This result is consistent with
a previous study [13] showing that a higher consumption of
sweets is associated with a higher dental caries experience rate.
The 2023 revision of the “Special Act on Safety Management
of Children’s Dietary Lifestyle” recommends improved label-
ing for children’s preferred foods high in sodium, calories,
and sugar to ensure that consumers can more easily recognize

them. This measure is expected to contribute to the prevention
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of dental caries by enabling children to intuitively distinguish
high-sugar foods during their food selection process. However,
the establishment of institutional mechanisms does not guar-
antee the improvement of dietary habits; therefore, education
on proper eating habits must be implemented alongside these
measures.

During childhood and adolescence, the risk of develop-
ing dental caries is high due to various factors. It is essential to
improve dietary habits, such as limiting of the consumption
of cavity-causing snacks during childhood and adolescence,
and to consistently practice proper oral care, including cor-
rect toothbrushing techniques, to prevent dental caries from
persisting into adulthood and to ensure the development of
sound oral health management behaviors. Individuals are rec-
ommended to visit the dentist at least once a year for regular
dental examinations to receive preventive treatments for dental
caries, such as dental sealants, professional fluoride application,
and plaque removal. ROK is striving to improve children’s oral
health through oral health policies, including the coverage of
fissure sealants under the National Health Insurance; com-
munity-based oral health promotion programs centered on
public health centers and schools (such as fluoride application,
scaling, and oral health education); and the Children’s Dental
Primary Care Program, encompassing systematic oral health
management including regular dental examination, oral hy-
giene management, and lifestyle habit improvement. However,
the implementation of these public policies may not engender
uniform benefits for all individuals due to a variety of factors,
including geographical differences in the implementation of
the programs, accessibility to healthcare facilities, and parental
awareness, potentially engendering disparities in oral health.

To ensure optimal oral health in children, a multifaceted
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approach is necessary, involving not only individual efforts but
also the combined efforts of parents, schools, communities,
and the nation as a whole. A concerted effort to educate and
promote to parents the methods of oral care that are most ef-
fective and the oral health programs that have been most effec-
tive is necessary so that children can receive preventive treat-

ments before the development of dental caries.
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QuickStats

Trends in the Proportion of People Who Skipping Breakfast,
2015-2024

The proportion of people who skipped breakfast (among those aged 1 year and over) increased by about 9%p from 26.2%
in 2015 to 35.3% in 2024 (Figure 1). As of 2024, the percentage was the highest in aged 19-29 years than others age groups

(Figure 2).
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Figure 1. Trends in the proportion of people who skipping Figure 2. Proportion of people skipping breakfast by age
breakfast, 2015-2024 group in 2024

*The proportion of people skipping breakfast: (2015-2021) people who skipped breakfast 1 day before survey, (2022-2024) people who skipped
breakfast 2 days before survey among those aged 1 year and over.

*As the reference period for food intake surveys has changed from 2022, the definition of indicators has changed, so be careful when comparing
trends.

"The proportion of people skipping breakfast in Figure 1 was calculated using age- and gender-specific structures of the estimated population in
the 2005 Korea Census.

Source: Korea Health Statistics 2024, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr

Reported by: Leena Yoon ), 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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