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Vector Surveillance in Malaria Risk Areas in 2025
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ABSTRACT

Objectives: Vector surveillance is the cornerstone of malaria prevention and control. This study evaluated malaria vector density
and Plasmodium vivax infection among vector mosquitoes in malaria risk areas of the Republic of Korea during 2025.

Methods: From April to October 2025, mosquitoes were collected from 87 surveillance sites. The Korea Disease Control and
Prevention Agency, in collaboration with local governments and the Ministry of National Defense, calculated the Trap Index (TL;
number of collected individuals/number of traps/collection days). Molecular analyses were performed to detect P. vivax infection in
malaria vector mosquitoes.

Results: The cumulative malaria vector TI in 2025 (82.0) decreased by 32.0% compared to 2024, primarily because lower
temperatures in April delayed the seasonal peak in vector abundance. The highest proportions of malaria vectors were observed
in Gyeonggi Province (36.3%), followed by Gangwon Province (18.8%) and Incheon Metropolitan City (16.9%). Molecular analysis
identified four P. vivax-positive mosquito pools, corresponding to a minimum infection rate of 0.19.

Conclusions: Vector surveillance remains a fundamental component of malaria elimination efforts. These findings provide evidence
to support the malaria advisory and warning system and offer valuable data for future vector surveillance and malaria control

strategies.

Key words: Malaria; Anopheles; Vector borne diseases
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Introduction

Malaria is an acute febrile illness transmitted when female
Anopheles mosquitoes infected with Plasmodium protozoa
take a blood meal [1]. Five species of protozoa are known to
cause human infection: P. vivax, P. falciparum, P. malariae, P.
ovale, and P. knowlesi, and in the Republic of Korea (ROK),

vivax malaria caused by P. vivax occurs indigenously [2]. After

www.phwr.org Vol 19, No 32, 2026

malaria was declared eliminated in the 1970s, P. vivax malaria
reemerged in 1993 near the Demilitarized Zone (DMZ) and
has continued to occur since then. It is characterized by the
formation of hepatic hypnozoites, with symptoms developing
after a prolonged dormant period [2,3].

Domestic malaria cases peaked at 4,023 in 2001 and then
continued to decline; however, the rate of decline has slowed

since the COVID-19 pandemic [2]. Cases occur mainly in
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Key messages
(D What is known previously?

Plasmodium vivax malaria remains endemic in the
Republic of Korea. The Korea Disease Control and
Prevention Agency has conducted vector surveillance to
issue malaria advisory and warning.

@ What new information is presented?

In 2025, cooler spring temperatures delayed the vector
peak from July to August. The cumulative Trap Index
decreased by 32.0% compared with 2024, four P. vivax-
positive mosquito pools were detected, and the mini-
mum infection rate increased from 0.04 to 0.19. Vector
proportion were observed among civilians (18.2%), army
(39.7%), and navy (62.3%) sites.

® What are implications?

Lower vector density does not necessarily mean lower
transmission risk; elimination requires site-specific strat-
egies suited to civilian and military environments.

northern border regions, such as Gyeonggi, Incheon, and
Gangwon, which is presumed to result from multiple factors,
including limited access for vector control near the DMZ and
the possible influx of infected mosquitoes [4]. In addition, re-
cent climate change may affect the timing, distribution, and
density of vector mosquitoes; therefore, tracking these changes
through routine surveillance is an important component of
malaria prevention and elimination management strategies [5].
Eight Anopheles species occur in the ROK—An. sinensis, An.
kleini, An. pullus, An. belenrae, An. lesteri, An. sineroides, An.
koreicus, and An. lindesayi—and seven of these species, ex-
cluding An. koreicus, have been reported to carry malaria par-
asites [6].

Malaria vector mosquito surveillance aims to provide

1356

information on vector occurrence, distribution, and density to
prevent infection through transmission interruption and con-
tribute to elimination. Since 2009, the Korea Disease Control
and Prevention Agency (KDCA), in cooperation with local
governments and the Ministry of National Defense, has con-
ducted the Malaria Vector Mosquito Surveillance Project and
annually investigates the density of malaria vector mosquitoes
and the P. vivax infection rate in malaria risk areas.

Based on vector mosquito surveillance data from 87 sites in
malaria risk areas in the ROK during 2025, this study analyzes
the seasonal changes in the abundance and regional distribu-
tion of An. mosquitoes and presents the results of the investi-
gation of the P. vivax infection rate, together with a discussion

of influencing factors.

Methods

1. Mosquito Collection

The 2025 Malaria Vector Mosquito Surveillance Project
was conducted at 87 sites in malaria risk areas of Seoul,
Incheon, Gyeonggi, and Gangwon, including 70 civilian sites,
16 army units, and one navy unit (Figure 1). Mosquito collec-
tion was conducted weekly from April through October (weeks
14-44) with the cooperation of local public health centers,
public health medical centers, military units, military preven-
tive medicine units, and Institutes of Health and Environment.

Mosquitoes were collected by the operating institutions,
which determined the methods the environmental character-
istics of each region. In Seoul Metropolitan Government, col-
lections were conducted 1 day per week using black light traps.
In civilian areas and the navy unit in Incheon, Gyeonggi, and

Gangwon, collections were conducted 7 days per week using

www.phwr.org Vol 19, No 32, 2026
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Figure 1. 2025 Malaria vector surveillance system collection and detection sites of Plasmodium vivax-positive mosquitoes

black light LED traps. At army units, the same equipment was

used, but collections were conducted 2 days per week.

2. Mosquito Species Identification and Data

Compilation

Mosquitoes collected at each site were examined under a
stereomicroscope at the KDCA, the Institutes of Health and
Environment, and the Preventive Medicine Units, where only
female mosquitoes were selected, identified to species, and
counted. The data generated each week were compiled in
VectorNet (http://eid.kdca.go.kr) within the KDCA Infectious
Disease Information System and converted into the Trap Index
(TT; number of collected individuals/number of traps/collec-
tion days), which represents the number of mosquitoes collect-
ed per day, and TI values were compared among regions and

over time.

www.phwr.org Vol 19, No 32, 2026

3. Investigation of the P. vivax Infection Rate in

Vector Mosquitoes

The P. vivax infection rate investigation was conducted by
the KDCA,; the Institutes of Health and Environment of Seoul,
Incheon, northern Gyeonggi, and Gangwon; and the 1st, 2nd,
3rd, and 5th Army Preventive Medicine Units. Up to 200
mosquitoes per collection site were tested each week, and DNA
was extracted from pools of up to 10 mosquitoes for each test.

The extracted DNA was analyzed using a nested PCR as-
say targeting the 18S rRNA gene of P. vivax [7]. Presumptive
positive specimens were confirmed by the Division of Vectors
and Parasitic Diseases at the KDCA through confirmatory test-
ing and gene sequencing analysis. The infection rate was cal-
culated as the minimum infection rate (MIR; defined as [num-
ber of positive pools/number of mosquitoes tested]x1,000),
indicating that at least one mosquito in each positive pool was

infected.
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4. Information Sharing

The survey results for vector mosquito density from weekly
collections and protozoan infection rates were published on the
KDCA website (http://www.kdca.go.kr) under “Publications
and Statistics > (Statistics) Infectious Disease Occurrence
Information > Weekly Health and Disease > Major Infectious

Disease Statistics.”

Results

The cumulative TI for malaria vector mosquitoes collected
at 87 sites during weeks 14-44 was 82.0 TL This TI represent-
ed a decrease of 32.0% from 120.6 TI in 2024 and a decrease
of 6.7% from the three-year average of 87.9 TI for 2022-2024
(Table 1).

Based on the vector mosquito TI results from collections in
week 24 after surveillance began, a nationwide malaria advi-
sory was issued in week 25 (June 20, 2025). Following the is-
suance of the advisory, vector mosquitoes gradually increased,
until week 28 (early July, first) then shifted to a decreasing
trend due to precipitation. They increased again from week 30
(late July), with the annual maximum vector mosquito TT re-

corded in week 33 (August, second) (Figure 2).

The peak vector mosquito TT was 11.3 TI in week 33
(August), representing a 94.8% increase compared with the
multi-year average for the same period (2022-2024; 6.1 TI)
and a 31.4% increase compared with the previous year (8.6 TI)
(Figure 2).

By region, the proportion of vector mosquitoes among
all mosquitoes was the highest in Gyeonggi-do, at 36.3%,
among the four surveyed regions, while Seoul Metropolitan
Government had the lowest vector mosquito proportion, at
0.9% (Figure 3). The timing at which the maximum vector
mosquito TI was recorded differed by region, with Gyeonggi-
do recording its maximum in week 27 (July, 18.8 TI),
Gangwon State in week 32 (August, 6.7 TI), and Incheon in
week 34 (August, 11.4 TI). In particular, Gyeonggi-do showed
a trend of rapid increase in vector mosquito density beginning
in early July compared with Seoul, Incheon, and Gangwon
(Figure 3).

The cumulative 2025 vector mosquito TI was confirmed
to be 56.2 Tl in civilian areas, 64.6 TI at army units, and 600.7
TI at the navy unit (Table 2). The proportion of vector mos-
quitoes was also confirmed to be higher at military units than
in civilian areas. At the navy units, the vector mosquito pro-

portion was confirmed to be 62.3%, which was 44.1 and 22.6

Table 1. Comparison of cumulative TI values for mosquitoes collected in 2025

Malaria vector

Total mosquito Proportion of

No. of mosquito ;
Ve surveillance sites i i el veetor
Cumulative Cumulative mosquitoes
weekly TI? weekly Tl
Normal year (2022-2024) 58.7 270.4 87.9 32.5%
2024 76.0 370.5 120.6 32.6%
2025 87.0 337.4 82.0 24.3%
Proportion of change in 2025
Compared with the normal year 24.8% -6.7% -8.2%p
Compared with the previous year -8.9% -32.0% -8.3%p

TI=Trap Index (individuals/traps/days). YSum of weekly TL
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Figure 3. Weekly total mosquito TI and malaria vector TI by region
(A) Seoul Metropolitan Government, (B) Gangwon State, (C) Incheon Metropolitan City, (D) Gyeonggi Province. TI=Trap Index (individuals/traps/days).
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Figure 3. Continued

Table 2. Comparison of civilian and military (army and navy) surveillance in 2024-2025
Collection area Cumulative vyeekly Cgmulative weekly Malaria vectgr mosquito Average malgria vector
total mosquito TI  malaria vector mosquito Tl proportion (%) mosquito Tl
2024
Civilian 359.5 94.2 26.2 3.0
Army 83.9 36.9 44.0 1.2
2025
Civilian 308.6 56.2 18.2 1.8
Army 162.9 64.6 39.7 2.1
Navy 965.0 600.7 62.3 19.4
TI=Trap Index (individuals/traps/days).

percentage points higher than in civilian areas and at army
units, respectively (Table 2).

The 2025 survey of P. vivax infection rates in malaria vec-
tor mosquitoes found that the first positive result was con-

firmed in vector mosquitoes collected in week 31, and a
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nationwide malaria warning (August 19, 2025) was issued in
week 34. A total of 21,080 mosquitoes were tested, and four
pools were confirmed positive. The areas where positive re-
sults were confirmed were Yanggu-gun, Gangwon (civilian),

Paju, Gyeonggi (military and civilian), and Ganghwa, Incheon
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(civilian) (Figures 1, 2). The MIR for the four positive pools
was 0.19, representing an increase of 0.04 compared with
0.15 in 2024. The vector mosquito species identified in the
four positive pools consisted of a mixture of four species of the
hyrcanus group: An. sinensis, An. pullus, An. kleini, and An.

lesteri.

Discussion

Changes in vector mosquito density and P. vivax infec-
tion status were investigated using surveillance data from 87
malaria-risk sites in the ROK in 2025. The results showed that
the cumulative 2025 vector mosquito TI decreased by 32.0%
compared with the previous year and that vector mosquito
density showed a pattern of lower density in early July and
higher density in August than in the previous year.

The decrease in the vector mosquito TT in week 27 of 2025
(early July, the first peak) compared with the previous year
might be attributed to the inhibition of larval and adult devel-
opment due to low spring temperatures (Figure 2). According
to data from the Korea Meteorological Administration, the
average temperature in the at-risk areas in April 2025 (weeks
14-17) was 10.9°C, which was 1.5°C lower than the average
of 12.4°C for 2022-2024 and 3.4°C lower than the 14.3°C re-
corded in 2024 (Figure 2) [8]. On the other hand, the increase
in vector mosquitoes in August compared with the previous
year might be attributed to the inclusion of data from a new
site, a navy unit. In particular, at the peak in week 33, an aver-
age of 195.3 mosquitoes were collected per day (accounting for
34.8% of the vector mosquitoes collected in week 33). When
this site was excluded, the vector mosquito TI was calculated to

be 7.5, which reflects the marked influence of the new site with

www.phwr.org Vol 19, No 32, 2026

specific environmental characteristics.

Additionally, the cumulative vector mosquito TI at the
navy unit from weeks 14 to 44 was confirmed to be 600.7 TI,
indicating a relatively high vector mosquito density compared
with other regions and other units. This finding was attribut-
able to approximately 10.6 km® of rice paddies to the southeast
of the surveillance site, which provided an environment suit-
able for oviposition by An. mosquitoes. These environmental
factors act to sustain elevated vector mosquito densities and
suggest that the level of malaria transmission risk in the area
may increase. Therefore, at military units with frequent out-
door activities, continuous mosquito surveillance and mea-
sures such as personal protection are required.

The vector mosquito TI differed by region according to
the environmental characteristics of each site. In Gyeonggi-
do, the proportion of vector mosquitoes was confirmed to be
high at 36.3% compared with other regions. Among the col-
lection sites, only those in Gyeonggi-do included areas within
the DMZ, where the natural environment is well preserved;
therefore, it is considered that neglected habitats, such as pud-
dles and the extensive rice paddy environment, contributed to
the increased vector mosquito density. In contrast, Incheon
Metropolitan City, at 16.9%, and Gangwon State, at 18.8%,
are urban-rural mixed areas, where the density increased after
the rainy season. This increase was considered to have result-
ed from larval breeding sites that formed near the collection
sites following rainfall. The proportion of vector mosquitoes in
Seoul Metropolitan Government was confirmed to be low at
0.9%. This finding was attributable to the fact that all collection
sites in Seoul were located in urban areas and that the collec-
tion period was only one day. Because vector mosquito density

varies by region and season, vector mosquito management that
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takes regional environmental conditions into account is con-
sidered necessary.

Meanwhile, the detection of four species—An. sinensis,
An. pullus, An. kleini, and An. lesteri—in the four positive
pools reconfirmed that malaria parasites in the ROK are asso-
ciated with the hyrcanus group. To interrupt the cycle where-
in patients are exposed to vector mosquitoes, resulting in the
emergence of additional infected mosquitoes, it is considered
most important to break the chain of pathogen transmission
between humans and mosquitoes. Furthermore, it is neces-
sary to elucidate the association between malaria cases and vec-
tor mosquitoes in the future. In addition, when malaria cases
occur, prompt epidemiological investigations and strength-
ened intensive vector control around patients’ residences are
required.

The results of the 2025 vector mosquito surveillance con-
ducted in malaria-prone areas in the ROK are expected to serve
as important data for strengthening an integrated manage-
ment system linking effective vector control and prevention to

achieve malaria re-elimination.
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HIO[HA ASS

9300] Al E 9t} o]o] AIFRALE AA|
317] 5t} 2AHE P39t
on, WAt FAAE 2

A9 3 Azt 4 3}

oFS {8l RAlsl Lt AM#li= real-time reverse transcription polymerase chain reaction (RT-PCR) FA} A3} S 87| A Z§§to]
HA FHoz gl Ao = Aosith. AT Y SVIANZ SR A HET FARAMAF 2D E E835H FdH

54, =2 8%l& AT 2AF tiAdAr o] et

Zak: AR 649 F 1070] RT-PCR FHo2 Rl=lo] A 4
50.0%R21, o] F 592 1357, 482 F540IU AR A=
SHA 34 39 2RVIME 5T
/3 Aol glHd e, &7 AA 287A = 25
A4t o5, 9 A, SAAF, AR 9E

EAH0R G514 Yok

E2 15.6%9H. 4

YHE APordoAE 27 8

/A A A W F8 HE @40l tiek &7 AAE AF 5ol RT-PCR AAHE

AAgotoll A= 189 F 90| ExlElo] IEEL
20269 2€ 219 Y4gh Aotz 2€ 289 AA 7] F4Fo] HAY
Hbolg| A S ¥4l A=) olF 3Y 11970 F71 A 7F BT SAR 18X & 7
WA AEEHA ok Ao} 18-S e & & $FF AT E Aol
g, 44 717 9 3EVIAEGFutol A A E of Fo e

G A8 Aol

w7do] Fash, 939 A
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SEIAEG I BA FAFL AAotet %ot A F
& 715 499 #2 Aol Argaeltlst g A4
At 9H% A%, 35 S8, ATE FUI4 42 2 3
o Wz 19 Sl W - ot

@ M=Z0| €A & Eg2?

| FolA Agore] YEL2 50.0% (99/18%)RA2H,
S Aot 44.4% (478/97)= F5/doldTh. B FAF
A S 170l #34 ARIRAL, & AA 2870l = B
=0l A2 AE7] WY oA ALz oz TSt

of Abg 7 Ak M5 S AAFSSAL

e}

@ AlAE2?

RYoIA B34 Fo] A4t JEE Felslo] A5 xe
3} g Aot YHATALY FYNAE R34 F
J A ohlet BE g0 et H3A FAke ]
%ol Wttt

SE7| A EGRetol 2 A 7S (respiratory syncytial
virus [RSV] infection)2 4 387 &S Fust= vt
ojg|AR, S UTAE RETA HAQl AdF HAH
Aoz AQg=o] tt1]. YA E PneumoviridaeTt
Orthopneumovirus 4°] &3t FAAES ABH BEoE
TR YA ARl S3ETHIL RSV 95 A Al
A E Ffrotoll A A shH= F4
o=, 53| Aot A A7|1HA AT HES FEste mls
ofLt 71 dgho] A= BF 55 ¥l o2l Aup= HE
4 &S 59 ol FoAH FE71= 2-8U (T 4-6D)oltt
[1].

A|AE 717 World Health Organization)o] W=, 2

AAH S wid 5A] wgt ojdoloflA F 3,600%t 12| RSV

=

SIE 2499 72 U9
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FAFSo] WAk oF 3605 A9 JAF} 107t 2] Aol
WAYsh= AoR FHESR3]. ES HANAE RSV HAES

o] ®Astn, E3] 654 o] dollA AZF oF 167 19 U
of 19k 719] Afgo] Hilxlo] AW Reo] & How dA
ATH4]. RSV 4TS 20 7| oM =7 FE 2574
& RSV #4952 il ARt AZH {9 el whEsh,
=3] 14 wigt ool A Al HAo] 52 oz HIFI
UTH5,6].
e zde S

Bgshe Az, "ol nlgdset Ao 9y E e
A AgTE FolM T3V A9 An el &2 87
olty. 7]& AFolME RSV A Ao 22 Jd

BE DA 7ol T & e Aoz Hig vk 9l
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w
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olN
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fol

87] Hlolg ] §

2 AR S A
£ A99] g Ao|AE Aot 22014 RSV A FF0] 2
Qlslo] Aol B Tel B9 Jago] AAH AL, B

AR, FooME F
MO A7} o] FojA gttt ol Ao DHE 4l
Ao} e)ot BHoat 9l ogz] HEO
o] B = glek11,12].
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o 283 ZAXREE ALstLAL s

A R RSV 49E B YO SRt 24

e A A7 AU

A A G4 Fold Aot 131, AR B H-e-f 14, A
2197 5 & 46780l diste] WE ¥ Aed HARE AAlIsH
ATk 2AFGA] ojn] Elagh Aot 45T} ATR 4%, AR AL
o] Atn Bl woj; 892 AR A A diFelM A=
Aot Bl AlAote] HisiAe BHoAE S5 13 $= Al
<l 20264 3E 199714 S48 T4 AFE LYHYA
O™, RSV Z¥F real-time reverse transcription polymerase
chain reaction (RT-PCR) AAFE HILSHATE. A& A9l 7
A9 Fde A8 AT AL A LE2YS FABIAL
o, 24 =78 AH, 7S W 2871 S8 /7, 9727
ey AR S o 52 ISk

A= 20269 29 214 5E 3¢Y 1997HA] A A5z
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stoll Q1A 9 4 AAE AAstdch AE A AR A
A AR AN A ALoHIELAIA RT-PCR AXE A%
stglom, ojskeal Aol AT Ao}, BEA 2
A9 QA AR B4 AAE AL BABAAT e
A2 ogstginh. AR AAE 20269 39 4R

6
A HJIE B RlE = AAE AFeALL, &4 4

oX

o

QA7
|

202649 34¥ 49 Aord Z&go], A, 71AA

—-

)

rr

F

o, 85, 434 & F2 H5 BHA AFsHAT. A ® A

-~

gl Aot oA real-time RT-PCR HARE A ¥5k31
o, AstRAR oA AHFGE AAlE ASAEALE AT
Yol A Power Chek RSV-A, B/HMPV Real-time PCR Kit
(Kogene Biotech)E AFH&-5t] ABI QuantStudio 5 (Applied
Biosystems) JH| 2 45ttt = 7|#o] ARHE AJQF d BA
= Aolsti oy, B5 RSV FXAHE HE0H= real-time

RT-PCR = AH-8-3H31T.

1365


http://www.phwr.org

I Public Health Weekly Rspmt'\

F2 0.05% AA5I9ct. BE B4 BEAL SAS version 9.4
(SAS Institute)E ©]-&oto] F3Fotct. HE 7} Ha1 U7
Ao] Z|HI =7} 5 o9kl HE v Esto] T A9 AEs 44

(Fisher's exact test)S %-2-5}9T}.

5. dl IS

20269 3¢ 49 73 A TAE fsto] Al JAE Al
ghotT A AS Algstlon, Azt gt 27] Ha
T AEAE YR F
4 BUHPS At FARS AsHGith o]F 71 AAb
At Aot 9l AR A E71 Ab 7 ERIE o whet 2026
| 39 6 A2EEAR} s A E ettt 39

A3k A8 QA F, i AL Hg, A W B 45 2

= u T H, A )

it
)
=
_?L
3,
-
HH
rok
,
B>
>
it
&=

B AYBAS AP Sl EAGE A4 B
A9l Y] BHNES stgon, Hat
FE AT B4 4 o5g BU=Ys

|—oI

DALSA AIRH(3.3)

Ardl =

14
0 .

S12 B ZAK3.4)

1. R4 A 2= AR

T4 B4 Z3HaE 1), AE AHI(A)E 20269 249
39 49 B AH, 3¢
694 C 4 DA, 39 119 E AH7F 244 0 & Whajshglch.
E3 §354 79 A 483 SARE 1750] el Sl AA
647 & 107°] gxl= o] AA WHEL 15.6% (108/64%8)
AoH, Axgote] HEEL 50.0% (9%/18F)Act. A
107 % 97(90.0%)= A14¥or AL 178(10.0%) SAAF A
(E ).

28% AA 7| S/l s, ol F

A A= 20269 2€¥ 19Y€ 24 5 2€ 219 A AHS
o] Jastct. 29 28YHE A7 & AU =&

oZ

71 3780l AZEAL, 39 1990%E 713% 713 S48 &
sttt 39 29 ¥ Sm7]¥he WSt AR AT
U 3730l gt o] 39 39 Agombyd SF4UE
Rom, RT-PCR AAF 23} RSV #AF TSR &l
o AR A9 AuFEE SUs7] Aste] 4 olF A

i
i

R
FIN

DA )

R34 A

1

02-27 02-28 03-01 03 02 03-03 03 04 03-05 03-06 03- 07 03- 08 03- 09 03-10 03-11 03-12

J811. A AFZ2EY RSV 739 34 Al 34
FHZAL §54 RSV I A7) 599] F4 22 % NEo =

7 getRAt 9 g 2A] ARgA(202049 34 49)& ¢
RSV=respiratory syncytial virus.
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E 1. RSV 41 A4t 9ot @ Q44 B A@=0)
e =4 R
L T4 5(55.6)
14 4 (44.4)
S/ A7 T 5 (55.6)
5 4 (44.4)
A of 5 A 4 (44.9)
vl 5(55.6)
L L A&t 3(33.3)
A2 6 (66.7)
AlER717E THAFoH(=375) 9 (100.0)
FAFOH(<375) 0(0.0)
RSV=respiratory syncytial virus. *5%%4 RSV G4 A 192
Aot 57do] ABEA| ehot R4 A A5t

2] BA ARE
Al A14gobE 917 2 A
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JEAT. 82 vV @9 o]Fd FR= AR
1A o] Q] gkgtoH, MY 77t F 8 YA E WAE &
A ok 7Y A2 F BASA AL M E 87
A7 HFE o, SAAF Ao A= FA Adord 8=
A} A= RIsH )& oA .

£AE FAH0R

Hl SholE|A] hokeh 998

w
rx
0=
2

X
Mo
%8
>
my
H

ol
>
N
[N
e\‘j
—d
o|N
ox,
>,
&

= 49(44.4%)°130t. o] o
HHEE2 Yol 41.7% (58/129), 9o} 66.7% (48 /678)%

o AR IEEE ol A 56.3% (0%/168)9] S
o] sholEiglon], Raolo] Mt 24l A7k it Huhy

A I ES AlFENENT AART 25 50.0%ATHE

B2 Alofe] Aubd EAo] M2 RSV e ABAY L4
2 FH(n=18) dU=9)  HHAOGZD)  giogngy  RHE
ek}
o 12 (66.7) 5(41.7) 7 (58.3) 0.63 (0.26-1.50) 0.620
o 6(33.3) 4 (66.7) 2(33.3) Iz
FA4F A7
<37% 2(11.1) 0(0.0) 2 (100) NA 0.471
=375 16 (88.9) 9 (56.3) 7 (43.7) Fz3
A
A A2 6(33.3) 3 (50.0) 3 (50.0) 1.00 (0.38-2.66) >0.999
Al 12 (66.7) 6 (50.0) 6 (50.0) HxA
=4 As
<2.5 kg 1(5.6) 0 (0.0) 1 (100) NA >0.999
=2.5 kg 17 (94.4) 9(52.9) 8 (47.1) A2A
9z 7171
<1F 4(22.2) 2(50.0) 2(50.0) 1.00(0.29-3.45)  >0.999
=15 14 (77.8) 7 (50.0) 7 (50.0) ZzA
AR QS of
13] o) 15 (83.3) 8(53.3) 7 (46.7) 1.43 (0.54-3.75) >0.999
Bis=y 3(16.7) 1(33.3) 2 (66.7) FxA
A1got RSV o YAE o7
s 5(27.8) 3 (60.0) 2 (40.0) AzA >0.999
RESESy 13 (72.2) 6 (46 2) 7 (53.8) 1.35 (0.41-4.41)
@9]: ©8(%). RSV=respiratory syncytial virus; NA=not available. * 2 A9 HEet HAHL o] &5t AEFHATt VYA 77k AF 2T
A JaLFE AFRAL AZL7IA 9] 717k 2 A sk lch
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9} FAHE 17014 RSV 4E5 FAo] Felslo] & 107
o ATt BA% 108
7k 23 AR SRIEA eloteh. R4 Ao} 5

4
(80.0%)2 Y AEE uigton Aotyo w72 A

= 47 60.0% 378/5%), 2 Y- AEE7H= 242 40.0%
(278/5%9), TLL 20.0% (18/5%)2 Hedth. A& A
£ AlEorihE ol A Algg RT-PCR AAF A3 RSV G4
o= ZEglont ofyg A2 AIYHA Ut olF A3t
FAF FHONA ARG AT

Al 97 (Aot 82, FARAL 1)l gt 71 24 Adte B

5 RSV AZ o2 gl lnt. 3H4 A 287 (Aot &
Fol, &8 Holg, M3, 8, o =8ld, A2, 714
A gk, A Za18] 5)ofl tigk RT-PCR AHAF Aol A
£ 5 240] ERlEglon, 3 EHA RSVE HEH
A] &kt

74 E

o] RBE ALEHA JATF A4 A FFELNA %
B A2, AA 64 F Aot 9t %
gt A4ole] WIEL &

on, grxte] dut F34 A AT, 154 Aot 5

A 18 5 % 1090]

g

ol
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7], 3% 5 Q¥ @] S SAke] 7] A7t o i
Aoz WaE. 55 AF2UL o77]30] o HAE
@ Pote Polnz =
¥g2 ojojd

—_

=] Aot FEAoI A= RSV 738 24 Al AlAJof 7
HE 4o, Z2E A, W24 A, &4 ek d 87
a%g FASHL o FHZole dAHT PSS T 2
A WA goF tiAd RSV HFafo] =YL Qlof FF A
Aot 5l gorofl Al RSV AR RE gart 7 HEeH15]. 19

U 3 AHEeF Zo] AP gAIE M ST A

=

Aqxe AE dHS fiote] #e A3t
o} A4 Aol g ool W vt k. A AR 9F
2 A3 Q] B9 AFAS sty SAA gk S

o 287k ek ERE
FAgobd F5 918k Yyt Algol F=]A3(2020) 9041 &
A (0] oy 2EE) S Z35te] 23 74 60 am, B
0 cm AAE AAISHL lom, F A= Q% 2t

fri
NN

0 cmB WYl ArH1c).

ARAR, 2025),°04% A4 HHA 2o 8

¥ 2 4% 24 £48 YA A7) wEh Aee

e e v 9% 7+ A HAA(60-90 cm) BHE}
H

A Ao} 2k I 125 S Haskd 4 Qs BelH XA

ESF Mz Frto
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A(zrero]) AAS ERG 34 A WS AET Bast 9
o} ohgel Algote] MAPY 7] FHL neF 2] A1
AAE vHASHL, FAANE PO T L9148 DR B
A% A o|BE ZBtsok Stk ol st B ket A4
Aol W A9 AF2IY W) RVE ZHF 557] 49
o] AL AFS F2ATIE d JdF 5 g Aoz
ek

o Aol § 7HA AgHde] itk 3, A% Al o
&7 7Y RS AT 5 Uk FAH AYHA ot U7
Az 794

(primary case)& RIotA] otglet. whebA &
T A AAISE AR A= Fx2 AAE Atel(index case)7t
o, AR Xz AHS oS 7S WA 5 )Tk B4, Al
ohd & A 4E 92 YL Ao 0]5F T2 2 ¢
A7F =] QA gk, /9 A & BAEA A 7
oA e A7 AU BT SAE WA E
«AE Fsh7] o2 Ab 2 A A Huk A=
£ 1EoHA Eokoich AR, AetxAr IHofA ofy EAjo]
AFE AAAE IE RSV-AFo] FEJ oy, G}
g A B Q7IAE A4S P Zotath B9 A
HAAA, YA Al AA B8
ATHoA 27 HARE AlBsto] AHEE Al B4 Agul7t
T real-time RT-PCR W#H& AR&3HY]

Fol= Il HAF A¥ke] At Blalofl=

A 4%

|o
L hu
o
>,
N
N
1o

ATHe olA Qo7 itk 53] Aldolol BAE Thake.
2 A349 GAE Adstel R34 19 A Flstgo
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www.phwr.org Vol 19, No 32, 2026


http://www.phwr.org

I Public Health Weekly Re.:uu’\

e AMNTL2N FF A AldoM Ay o 2 o

Holl A <ful 7k A

< A o SAREE ATstAt=

YA 92 ol g} AEAE L33 A
Aot A AAE
P Q7} ook Eg A zE Y B0 Mg
el Mol LIkE W] 9% 7k A7k wasi,

Declarations

Ethics Statement: This investigation was conducted by
the Seoul Metropolitan Government (SMG) as part of a
legally mandated public health response under the Infectious
Disease Prevention and Control Act. The study used de-
identified data collected during routine outbreak investigation
and response activities.

Funding Source: None.

Acknowledgments: The authors thank the members of the
Infectious Disease Control Team, Public Health Center, for
their assistance with the field investigation and contact inves-
tigation. We also thank the public health physicians who par-
ticipated in specimen collection and clinical assessment, the
maternal and child health staff in the Health Management
Division, the personnel responsible for specimen transport,
the staff of the Seoul Metropolitan Government Research
Institute of Public Health and Environment for labora-

tory testing and analysis, and the director and staff of the

www.phwr.org Vol 19, No 32, 2026

postpartum care center for their cooperation throughout the
investigation.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: GHO. Data
curation: GHO. Formal analysis: GHO. Investigation: GHO,
ESG. Methodology: GHO. Visualization: GHO. Writing
- original draft: GHO. Writing — review & editing: GHO,
ESG.

References

1. World Health Organization (WHO). Respiratory syncytial
virus (RSV) [Internet]. WHO; 2025 [cited 2026 Apr 13].
Available from: https://www.who.int/news-room/fact-
sheets/detail /respiratory-syncytial-virus-(RSV)

2. Hall CB, Weinberg GA, Blumkin AK, et al. Respiratory
syncytial virus-associated hospitalizations among children
less than 24 months of age. Pediatrics 2013;132:¢341-8.

3. Li Y, Wang X, Blau DM, et al. Global, regional, and na-
tional disease burden estimates of acute lower respiratory
infections due to respiratory syncytial virus in children
younger than 5 years in 2019: a systematic analysis. Lan-
cet 2022;399:2047-64.

4. Falsey AR, Walsh EE. Respiratory syncytial virus infection
in adults. Clin Microbiol Rev 2000;13:371-84.

5. Li Y, Reeves RM, Wang X, et al. Global patterns in
monthly activity of influenza virus, respiratory syncytial
virus, parainfluenza virus, and metapneumovirus: a sys-
tematic analysis. Lancet Glob Health 2019;7:e1031-45.

6. Li Y, Hodgson D, Wang X, Atkins KE, Feikin DR, Nair
H. Respiratory syncytial virus seasonality and prevention
strategy planning for passive immunisation of infants in
low-income and middle-income countries: a modelling
study. Lancet Infect Dis 2021;21:1303-12.

7. Kim YE, Kang D, Park JS, Choi EH, Yun KW. Clinical
characteristics and severity of respiratory syncytial virus
infection in Korean children during the post-COVID-19
pandemic period. Infect Chemother 2024;56:83-7.

8. Korea Disease Control and Prevention Agency (KDCA).

1371


http://www.phwr.org
https://www.who.int/news-room/fact-sheets/detail/respiratory-syncytial-virus-(RSV)
https://www.who.int/news-room/fact-sheets/detail/respiratory-syncytial-virus-(RSV)
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1

I Public Health Weekly Repo: ’\

10.

11.

12.

13.

14.

15.

2025 guidelines for the management of respiratory infec-
tious diseases. KDCA; 2025. p. 139-46.

Hong SJ, Kim DK, Lee DS, Cho SM, Choi SM. RSV out-
break at a single postpartum care center in Gyeongsang-
bukdo. Korean ] Perinatol 2016;27:60-6.

Hwang SJ, Yun HC, Ku PT, Sim JH, Lee MO. A study of
respiratory syncytial virus outbreak at postpartum care
center in Busan, Korea. ] Bacteriol Virol 2020;50:124-31.
Rose EB, Washington EJ, Wang L, et al. Multiple respira-
tory syncytial virus introductions into a neonatal intensive
care unit. J Pediatric Infect Dis Soc 2021;10:118-24.
Vakrilova L, Nikolova SH, Slavov S, Radulova P, Slancheva
B. An outbreak of RSV infections in a neonatology clinic
during the RSV-season. BMC Pediatr 2021;21:567.

Korea Disease Control and Prevention Agency (KDCA).
2025 guidelines for the management of respiratory infec-
tious diseases. KDCA; 2025. p. 285-7.

Ryu S, Kim BI, Chun BC. An outbreak of respiratory tract
infection due to Respiratory Syncytial Virus-B in a post-
partum center. ] Infect Chemother 2018;24:689-94.
Feikin DR, Karron RA, Saha SK, et al. The full value of

1372

16.

17.

immunisation against respiratory syncytial virus for in-
fants younger than 1 year: effects beyond prevention of
acute respiratory illness. Lancet Infect Dis 2024;24:e318-
27.

General guidelines for neonatal care in newborn nurser-
ies [Internet]. The Korean Pediatric Society, Ministry of
Health and Welfare; 2020 [cited 2026 Apr 13]. Available
from: https://www.kha.or.kr/kha_home/notice_list.do?m
ode=view&articleNo=36199&title=%E3%80%8CHEC%8B
%A0%EC%83%ID%BEC%95%84%EC%8B%A4+%EC%9I7
%85%EB%AC%BA%EB%A5%BC+%EC%IC%B4%ED %95
%9C+%BEC%ID%BCHEB%B0%98+%EC%8B%A0%EC%8
3%9IDHEC%95%84+%EC%B4%B8%EA%B8%BO+%EA%B
4%80%EB%ACHACHBECKAT %B0%EC%BI%A8%E3%80
%8D%EC%95%88%EB%82%B4

Notification on evaluation of postpartum care centers [In-
ternet]. Ministry of Health and Welfare; 2025 [cited 2026
Apr 13]. Available from: https://www.mohw.go.kr/board.
es?mid=a10409020000&bid=0026& tag=&act=view&list_
n0=1488096

www.phwr.org Vol 19, No 32, 2026


http://www.phwr.org
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1
https://dportal.kdca.go.kr/pot/bbs/BD_selectBbs.do?q_bbsSn=1001&q_bbsDocNo=20250423131734260&q_clsfNo=-1
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.kha.or.kr/kha_home/notice_list.do?mode=view&articleNo=36199&title=%E3%80%8C%EC%8B%A0%EC%83%9D%EC%95%84%EC%8B%A4+%EC%97%85%EB%AC%B4%EB%A5%BC+%EC%9C%84%ED%95%9C+%EC%9D%BC%EB%B0%98+%EC%8B%A0%EC%83%9D%EC%95%84+%EC%B4%88%EA%B8%B0+%EA%B4%80%EB%A6%AC+%EC%A7%80%EC%B9%A8%E3%80%8D%EC%95%88%EB%82%B4
https://www.mohw.go.kr/board.es?mid=a10409020000&bid=0026&tag=&act=view&list_no=1488096
https://www.mohw.go.kr/board.es?mid=a10409020000&bid=0026&tag=&act=view&list_no=1488096
https://www.mohw.go.kr/board.es?mid=a10409020000&bid=0026&tag=&act=view&list_no=1488096

I Public Health Weekly Re.:uu’\

Outbreak Report

Outbreak of Respiratory Syncytial Virus Type A in a Postpartum
Care Center in Seoul, the Republic of Korea: Epidemiological
Characteristics, 2026

Geumhee Oh* @, Eunsang Go

Team for Communicable Diseases Control, Department of Health and Medical Care, Gwangjin—gu Public Health Center, Seoul, Korea

ABSTRACT

Objectives: On March 4, 2026, a respiratory syncytial virus (RSV) outbreak affecting newborns was reported at postpartum care
center A in Seoul, the Republic of Korea. An epidemiological investigation was initiated to characterize the outbreak, determine its
patterns, and prevent further spread.

Methods: A retrospective cohort study was conducted among the 18 exposed newborns at the postpartum care center to evaluate
risk factors for RSV infection. In addition, epidemiological investigations were conducted among all 64 exposed individuals, including
parents and staff members, to identify the source and transmission patterns. Cases were defined as individuals whose RSV infection
was confirmed by real-time reverse transcription polymerase chain reaction (RT-PCR). Researchers assessed clinical characteristics
and exposure factors using the Korea Disease Control and Prevention Agency epidemiological investigation form. Additionally,
respiratory and environmental samples were collected for RT-PCR testing.

Results: Of the 64 exposed individuals, 10 tested positive for RSV, yielding an overall attack rate of 15.6%. The attack rate among
newborns was 50.0% (9 of 18), consisting of 5 symptomatic and 4 asymptomatic cases. The index case was admitted on February 21,
2026, became symptomatic with sneezing on February 28, and tested positive on March 3. Subsequent cases were identified through
March 11. One asymptomatic staff member was also infected without symptoms, whereas all 28 environmental specimens tested
negative. This retrospective cohort study identified no significant risk factors associated with RSV infection.

Conclusions: The outbreak demonstrated a high attack rate among newborns, with approximately half of the confirmed cases
remaining asymptomatic. In crowded neonatal care settings, timely detection and prompt intervention are essential for preventing

further transmission during outbreaks.

Key words: Respiratory syncytial virus, human; Postnatal care; Disease outbreaks
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Introduction respiratory infectious disease. In the Republic of Korea (ROK),
it is designated as a Class 4 communicable disease under sen-

Respiratory syncytial virus (RSV) infection is a viral tinel surveillance [1]. The pathogen belongs to the family
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Key messages
(D What is known previously?

Among newborns and premature infants, respiratory
syncytial virus (RSV) infection is a leading cause of se-
vere lower respiratory tract infections. In postpartum
care centers, close contact, shared caregiving, and fre-
quent visitor access in confined environments create
conditions that promote outbreak transmission.

(@ What new information is presented?

During the outbreak, the neonatal attack rate was 50.0%
(9/18), with 44.4% (4/9) of the confirmed neonatal cas-
es being asymptomatic. Moreover, one staff member was
identified as an asymptomatic case, whereas all 28 envi-
ronmental samples tested negative for RSV. The sequen-
tial occurrence of cases within the incubation period sug-
gests possible person-to-person transmission.

(® What are implications?

During this outbreak, approximately half of the con-
tirmed cases were identified as asymptomatic infec-
tions, suggesting that outbreak investigations in neonatal
group-living settings, including postpartum care centers,
require active testing and monitoring of all close contacts
in addition to symptom-based surveillance.

Pneumoviridae and the genus Orthopneumovirus. Its geno-
types are classified as A and B, and the reservoir is limited to
humans [1]. RSV infection is a major cause of acute lower re-
spiratory tract infection in infants and young children world-
wide, particularly causing bronchiolitis and pneumonia in neo-
nates, and the risk of severe disease is high in premature infants
or those with underlying medical conditions [2]. Transmission
occurs through droplet and contact transmission, and the in-
cubation period is 2-8 days (average, 4-6 days) [1].
According to the World Health Organization, approxi-

mately 36 million RSV infections occur annually worldwide
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among children under 5 years of age, resulting in an estimated
3.6 million hospitalizations and 100,000 deaths [3]. RSV in-
fection also occurs in adults, and the disease burden is substan-
tial, with approximately 160,000 hospitalizations and 10,000
deaths reported annually, particularly among adults aged 65
years and older [4]. RSV infection shows seasonality in temper-
ate climates from late fall to early spring, with outbreaks last-
ing about 5 months [5,6]. In the ROK, RSV infection follows a
similar seasonal epidemic pattern each year, and the incidence
of hospitalization has been reported to be high, particularly
among infants under 1 year of age [5,6].

Postpartum care centers are facilities where mothers and
neonates stay together for a certain period immediately after
childbirth and are high-risk environments for the transmis-
sion of respiratory infectious diseases because neonates with
immature immune systems reside in a crowded environment.
Previous studies have reported that RSV infection can cause
outbreaks in congregate living environments, such as new-
born nurseries [7,8]. Shared use of newborn nurseries, re-
peated contact with staff and guardians, and visits by visitors
increase the likelihood that the introduction of respiratory vi-
ruses, including RSV infection, will lead to an outbreak. In a
study conducted in Gyeongsangbuk-do, the ROK, RSV infec-
tion was confirmed in 22 neonates, suggesting the influence of
the shared management environment of the newborn nursery
[9]. Another study conducted in Busan reported multiple cases
of infection among neonates, highlighting the risk of RSV in-
fection transmission in postpartum care center settings [10].
Meanwhile, postpartum care centers are facilities specific to
East Asia, and outside the ROK, research has primarily focused
on newborn nurseries and neonatal intensive care units. Even

in these settings, RSV infection outbreaks have been reported
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due to crowded neonatal care and contact with guardians and
healthcare personnel [11,12].

However, studies analyzing the epidemiological character-
istics and transmission patterns of RSV infection outbreaks in
postpartum care centers in the ROK are limited. This outbreak
report was conducted on an RSV infection outbreak that oc-
curred on March 4, 2026, at Postpartum Care Center A in
Gwangjin-gu, Seoul. Through this outbreak report, the out-
break size, epidemiological characteristics, and transmission
patterns were investigated to provide supporting data for the
response to and management of respiratory infectious diseases

in postpartum care centers.

Methods

1. Study Population and Methods

This investigation was conducted on the RSV infection
outbreak that occurred on March 4, 2026, at Postpartum Care
Center A in Seoul. The study population consisted of persons
who were admitted to or worked at the postpartum care cen-
ter from February 21, 2026, when the index case was admit-
ted, through March 19, 2026. The total population at risk
comprised 64 persons (18 neonates, 18 mothers, 1 spouse, 8
visitors, and 19 staff). Of these, interviews and laboratory test-
ing were conducted for 46 persons, including 13 neonates,
14 mothers and spouses, and 19 staff, who were present at the
time of the field epidemiological investigation. Four neonates
and four mothers who had already been discharged, as well as
the mother of the index case and eight visitors, were excluded
from on-site specimen collection. However, the discharged ne-
onates were monitored through their guardians for symptom

onset until the end of the outbreak on March 19, 2026, and a

www.phwr.org Vol 19, No 32, 2026

real-time reverse transcription polymerase chain reaction (RT-
PCR) test for RSV infection was recommended. To identify the
source of infection of the index case, the exposure history be-
fore admission to the postpartum care center was investigated.
Information on the birth healthcare institution, the presence
of family members with respiratory symptoms, the history of
visits to healthcare institutions, and whether the mother had
symptoms were also reviewed.

A case was defined as a neonate exposed to Postpartum
Care Center A from February 21 to March 19, 2026, who was
confirmed positive for RSV infection by an RT-PCR test. In
addition, considering the limited size of the outbreak and the
feasibility of a complete survey, a retrospective cohort study
was conducted among 18 neonates. An epidemiological inves-
tigation was conducted among mothers, guardians, and staff to

identify the source of infection and transmission pattern.

2. Field Investigation

At approximately 9:20 AM on March 4, 2026, a suspected
RSV infection outbreak was reported. At approximately 1:00
PM that day, the Gwangjin-gu Public Health Center epide-
miological investigation team visited the site and conducted
an investigation. On site, through interviews with facility per-
sonnel, the circumstances of case occurrence and the status of
the initial response were confirmed, and the facility layout, the
operating model of the newborn nurseries, the status of admit-
ted persons, and infection control practices were investigated.
The survey was conducted using the Korea Disease Control
and Prevention Agency RSV infection case report form [13].
Interviews were conducted with the facility director, staff, and
guardians, and the postpartum care center health records and

medical records from healthcare institutions were reviewed.
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The key investigation items included general characteris-
tics, date of symptom onset, clinical manifestations, test re-
sults, RSV subtype, hospitalization status, occurrence of com-
plications, and whether RSV immunoprophylaxis had been

administered.

3. Laboratory Testing

Human specimens and environmental samples were col-
lected with the consent of guardians and staff (verbal consent
from guardians for neonates). Human specimens from the in-
dex case underwent an RT-PCR test at Asan Medical Center
during clinical care, and the human specimens from neonates,
guardians, and staff, as well as the environmental samples col-
lected during the epidemiological investigation, were sub-
mitted to the Seoul Research Institute of Public Health and
Environment for testing. Nasopharyngeal and oropharyngeal
swab specimens were collected from March 4 to 6, 2026, and
environmental samples were collected on March 4, 2026, from
high-touch surfaces in the newborn nurseries, including door-
knobs, telephones, diaper changing stations, bassinets, and
sinks. The index case underwent a real-time RT-PCR test at
Asan Medical Center, and specimens collected during the epi-
demiological investigation were analyzed at the Seoul Research
Institute of Public Health and Environment using the Power
Chek RSV-A, B/HMPV Real-time PCR Kit (Kogene Biotech)
on an ABI QuantStudio 5 (Applied Biosystems). Although the
reagents and analytical instruments used by the two institu-
tions differed, both used the real-time RT-PCR method to de-

tect the RSV gene.

4. Statistical Analysis

The overall attack rate was calculated among the 64
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exposed individuals. To evaluate risk factors for RSV infection
among the 18 exposed neonates, attack rates were compared
according to sex, preterm birth status, birth weight, mode of
delivery, maternal outing history, length of stay at Postpartum
Care Center A, and RSV immunoprophylaxis status. Relative
risks and 95% confidence intervals were calculated. The sta-
tistical significance level was set at 0.05. All statistical analy-
ses were performed using SAS version 9.4 (SAS Institute).
Considering the small sample size and expected frequencies of

less than 5 in some cells, Fisher’s exact test was used.

5. Outbreak Response

On March 4, 2026, to prevent further spread of the out-
break, new admissions were restricted, rooming-in was imple-
mented, and early discharge was recommended for admitted
persons. In addition, symptom monitoring was conducted for
contacts, including those who had been discharged, and test-
ing was recommended. Subsequently, after additional test re-
sults confirmed cases among neonates and staff, a joint coun-
termeasures meeting was held with the Seoul Metropolitan
Government on March 6, 2026. As a result of the meeting, it
was decided to temporarily suspend facility operations, dis-
charge all admitted persons, conduct environmental disinfec-
tion within the facility, and implement health management for
staff. Staff were allowed to return to work only after a negative
test result was confirmed, and the discharged persons were

monitored for symptom onset until the end of the outbreak.

Results

1. Epidemic Curve and Initial Case

The results of the epidemic curve analysis (Figure 1)

www.phwr.org Vol 19, No 32, 2026
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Figure 1. Epidemic curve of symptomatic cases with confirmed respiratory syncytial virus infection in postpartum care center A
The epidemic curve was based on the symptom onset dates of five symptomatic respiratory syncytial virus—confirmed cases. The green arrow

denotes the transition to rooming-in on March 3, 2026, whereas the red arrow denotes the field investigation and implementation of control

measures on March 4, 2026. The epidemic curve excludes four asymptomatic cases and one staff member because symptom onset dates could

not be determined.

Table 1. Epidemiological and clinical characteristics of
newborns with confirmed RSV infection (n=9)”

Characteristic Category n (%)
Sex Male 5 (55.6)
Female 4 (44.4)

Symptom status Symptomatic 5 (55.6)
Asymptomatic 4 (44.4)

Hospitalization status Hospitalized 4 (44.4)

Not hospitalized 5 (55.6)
Mode of delivery Vaginal delivery 3(33.3)
Cesarean section 6 (66.7)

Full-term (=37 wk) 9 (100.0)
Preterm (<37 wk) 0(0.0)

RSV=respiratory syncytial virus. “The analysis excluded one

Gestational age

asymptomatic RSV-positive staff member because neonatal

characteristics were not applicable.

showed that the index case (A) developed sneezing symptoms
on February 28, 2026, followed sequentially by case B on
March 4, cases C and D on March 6, and case E on March 11.
In addition, four asymptomatic infection cases and one staff
member were identified. Ten of the 64 individuals were con-
firmed, resulting in an overall attack rate of 15.6% (10/64),

and the attack rate among neonates was 50.0% (9/18). Of

www.phwr.org Vol 19, No 32, 2026

the 10 confirmed cases, nine (90.0%) were neonates, and one
(10.0%) was staff (Table 1).

The index case was born on February 19, 2020, and was
admitted to Postpartum Care Center A on February 21. Mild
respiratory symptoms, including sneezing, began on February
28, and cough with sputum developed on March 1. On March
2, the case visited a healthcare institution and was diagnosed
with a common cold; however, the symptoms worsened, and
the case visited the emergency department of Asan Medical
Center on March 3, where the RT-PCR test result was positive
for RSV infection. To identify the transmission route of the
index case, the exposure history after birth and before admis-
sion to Postpartum Care Center A was investigated. No fam-
ily members with respiratory symptoms were identified, and
the mother also had no respiratory symptoms. In addition, the
history of utilization of the birth healthcare institution and the
history of visits to healthcare institutions were reviewed; how-
ever, no related RSV cases were identified.

For the four neonates who had been discharged before

the outbreak was recognized, symptom onset was monitored
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through their guardians, and testing was recommended. Of
these, one tested negative by RT-PCR, while laboratory testing
could not be performed for the remaining three because their
guardians refused testing. In addition, the direct transmission
route between cases could not be identified because it was dif-
ficult to accurately determine the location of each neonate and

the contact sequence at that time.

2. Field Investigation Results

The outbreak site was a postpartum care center located on
the third floor of a four-story building in Seoul. At the time
of the investigation, 14 neonates (including the index case)
were admitted to the newborn nursery and were being cared
for collectively in the same space of approximately 10 pyeong
(approximately 33 m®) (Figure 2). According to the bassinet
layout available when the outbreak was recognized, the index

case was assigned to bassinet 14. The newborn nursery was a

rectangular space enclosed by glass walls, and the distance be-
tween bassinets was less than 30 cm. Each bassinet measured
approximately 30x70 cm, and no individual partitions were
installed. Neonates were observed in the observation room for
1-2 days after admission before being transferred to the new-
born nursery, where each neonate was assigned a designated
bassinet. The bassinets were mobile, wheeled units and were
not fixed in place. Bassinet locations could be changed during
the stay. In addition, bassinet locations were changed during
the transition to rooming-in after the outbreak was recognized,
and it was also difficult to determine the exact bassinet location
and contact sequence for each neonate at that time based on
staff interviews.

A milk preparation area, a sink, and a bathing station were
installed inside the newborn nursery, and guardians used a
common lounge area in front of the newborn nursery. The area

was also used as a resting and breastfeeding area for mothers.
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T Py g 5 room ]
a = =0 assinet
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Figure 2. Neonatal room layout in postpartum care center A, illustrating the placement of the index case (Bassinet 14)

Although each newborn was assigned an individual bassinet, bassinet locations could change during the admission period.
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Staft worked in shifts; during the daytime, one nurse and two
nurse aides were on duty, while during the nighttime, two
nurse aides were on duty. While on duty, staff repeatedly had
contact with multiple neonates in the course of providing care.
Hand sanitizer was available for hand hygiene, but no separate
hand hygiene facilities were identified at the entrance to the
newborn nursery. After the outbreak was recognized, the post-
partum care center restricted new admissions and implement-
ed rooming-in, and all neonates admitted to the facility were
discharged by March 6, 2026. Subsequently, the facility tem-

porarily suspended operations and underwent full disinfection.

3. Neonate Survey Results

A retrospective cohort study was conducted among 18 ne-
onates exposed to the postpartum care center. Of the nine con-
firmed cases, five (55.6%) were symptomatic cases and four
(44.4%) were asymptomatic cases. The attack rate by sex was
41.7% (5/12) among male infants and 66.7% (4/6) among
female infants. By gestational age, the attack rate was 56.3%
(9/16) among full-term infants, whereas no confirmed cases
occurred among premature infants. The attack rate by mode
of delivery was 50.0% for both cesarean section and vaginal

delivery (Table 2). Differences in attack rate according to birth

weight, mode of delivery, maternal outing history, and length

of stay were also observed but were not statistically significant

Table 2. Risk factor analysis for RSV infection according to the general characteristics of neonates

Characteristic Total (n=18) Positive (n=9) Negative (n=9) RR (95% CI) p-value?
Sex
Male 12 (66.7) 5 (41.7) 7 (58.3) 0.63 (0.26-1.50) 0.620
Female 6(33.3) 4 (66.7) 2(33.3) Reference
Preterm birth
<37 wk 2 (11.1) 0 (0.0) 2 (100) NA 0.471
>37 wk 16 (88.9) 9 (56.3) 7 (43.7) Reference
Delivery method
Vaginal delivery 6(33.3) 3 (50.0) 3 (50.0) 1.00 (0.38-2.66)  >0.999
Cesarean section 12 (66.7) 6 (50.0) 6 (50.0) Reference
Birth weight
<2.5 kg 1(5.6) 0 (0.0) 1 (100) NA >0.999
>2.5 kg 17 (94.4) 9(52.9) 8 (47.1) Reference
Postpartum care center stayb)
<1 wk 4(22.2) 2 (50.0) 2 (50.0) 1.00(0.29-3.45)  >0.999
>1 wk 14 (77.8) 7 (50.0) 7 (50.0) Reference
Maternal outing history
>] time 15 (83.3) 8(53.3) 7 (46.7) 1.43 (0.54-3.75)  >0.999
No 3 (16.7) 1(33.3) 2 (66.7) Reference
Neonatal RSV vaccination status
Vaccinated 5(27.8) 3 (60.0) 2 (40.0) Reference >0.999
Not vaccinated 13 (72.2) 6 (46.2) 7 (53.8) 1.35 (0.41-4.41)

Unit: n (%). RSV=respiratory syncytial virus: RR=relative risk; CI=confidence interval; NA=not available. “Fisher’s exact test was used
to calculate p-values. "Length of stay was measured from the date of admission to the postpartum care center until the date of the field

investigation.
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(Table 2).

4. Laboratory Test Results

The results of RT-PCR tests on a total of 49 human speci-
mens showed that nine neonates and one staff member tested
positive for RSV infection, resulting in a total of 10 confirmed
cases. Of these 10 cases, five (50.0%) were symptomatic, and
five (50.0%) were asymptomatic. No additional confirmed
cases were identified among mothers or guardians. Of the five
symptomatic neonates, four (80.0%) received inpatient treat-
ment. Two patients were diagnosed with bronchiolitis, two
with RSV pneumonia, and one with suspected sepsis. All hos-
pitalized patients improved and were discharged. The most
common symptoms were cough and dyspnea, each occurring
in 80.0% (4/5) of the symptomatic cases, followed by rhinor-
rhea and sneezing (60.0%, 3/5); nasal congestion, wheezing,
and sputum (40.0%, 2/5); and fever (20.0%, 1/5). The re-
sults of the RT-PCR test performed at Asan Medical Center
confirmed that the index case was positive for RSV; however,
subtype analysis was not performed. Subsequently, during
the epidemiological investigation, additional analysis of nine
specimens from confirmed cases (eight neonates and one staff
member) submitted to the Seoul Research Institute of Public
Health and Environment identified all cases to be infected
with RSV subtype A. All 28 environmental specimens collect-
ed from the newborn nursery door handle, shared table, tele-
phone, bassinet, milk preparation counter, sink, diaper-chang-
ing station, and maternity room doorknob tested negative for

RSV by RT-PCR.
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Conclusion

This study assessed an RSV infection outbreak that oc-
curred at Postpartum Care Center A in Gwangjin-gu, Seoul.
Of the 64 individuals, 10 cases were confirmed, including nine
neonates and one staff member. The incidence among neo-
nates was high, and half of the confirmed cases were asymp-
tomatic. Of the five symptomatic neonates, four received inpa-
tient treatment, and all recovered.

A synthesis of the epidemic curve and field investigation
findings suggested a high likelihood of person-to-person trans-
mission, with additional cases occurring sequentially within
the incubation period following the index case. The newborn
nursery was operated as a shared space, with bassinets placed
approximately 30 cm apart, and was organized so that staff re-
peatedly cared for multiple neonates. In addition, mobile bassi-
nets were used, allowing their positions to be changed, and the
absence of partitions in the newborn nursery was considered to
have created an environment vulnerable to droplet and contact
transmission. Such a crowded congregate living environment
and the repeated-care structure may have contributed to the
high incidence among neonates.

However, it could not be determined whether the index
case identified in this investigation was the actual initial case.
Of the four neonates discharged before the outbreak was rec-
ognized, one tested negative by RT-PCR, but the infection
status of the other three could not be confirmed because their
guardians refused RT-PCR testing. One staff member identi-
fied as an asymptomatic case may also have been involved in
the outbreak or have been the initial case; however, it could not
be determined because the time of symptom onset and expo-

sure history could not be confirmed. Therefore, the possibility
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that cases had been infected before the index case cannot be
completely ruled out.

In a retrospective cohort study conducted among 18 neo-
nates, differences in the risk of infection according to sex, pre-
term birth, mode of delivery, birth weight, maternal outing
history, length of stay, and RSV vaccination status were not
statistically significant. However, because cases occurred con-
secutively during the outbreak period, it was difficult to clearly
distinguish between the initial exposure and subsequent trans-
mission, and the exact time of infection for each case could not
be determined. Therefore, the results of the risk factor analysis
should be interpreted with caution as exploratory findings.

In particular, many asymptomatic cases were identified in
this investigation. This finding suggests that RSV infection can
occur in neonates without typical respiratory symptoms and
may be asymptomatic or mild. Therefore, during an outbreak,
it may be difficult to fully determine the actual scale of the out-
break based solely on management centered on symptomatic
individuals. In addition, this outbreak was not recognized until
RSV infection was confirmed during medical care for the in-
dex case at a healthcare institution. Early recognition was con-
sidered difficult because the initial symptoms, such as sneezing
and rhinorrhea, were similar to common cold symptoms. In
particular, because postpartum care centers are not healthcare
institutions but are environments where neonates with imma-
ture immune systems live in close quarters, delayed recogni-
tion of an outbreak can lead to a high attack rate within a short
period of time [14]. Therefore, the surveillance system should
be strengthened to enable prompt reporting and response even
when mild respiratory symptoms occur.

Neonatal care facilities abroad recommend minimizing

contact between neonates, cohort isolation, restricting visitors,

www.phwr.org Vol 19, No 32, 2026

enhanced hand hygiene, and environmental disinfection dur-
ing an RSV outbreak. Recently, maternal immunity through
maternal vaccination and RSV immunoprophylaxis for infants
have been introduced, and a reduction in the RSV disease bur-
den among neonates and infants is expected in the future [15].
However, in congregate living facilities such as those involved
in this outbreak, vaccination alone may not completely prevent
transmission; therefore, continuous infection control and early
response should be implemented concurrently. Accordingly,
postpartum care centers should also consider prevention strat-
egies linked to RSV vaccination policies, together with infec-
tion control training for staff, adherence to hand hygiene, and
enhanced environmental disinfection.

In the future, postpartum care centers will need to strength-
en management and improve facilities in parallel to prevent
infectious diseases. First, it is necessary to ensure the effective-
ness of managing maternal outings and controlling visitor ac-
cess and to conduct continuous respiratory symptom monitor-
ing of staff. In addition, the General Newborn Care Guidelines
for Newborn Nursery Operations (2020) present a design with
60 cm spacing between bassinets and a 90 cm aisle width, in-
cluding an overseas example (Minnesota, USA), and the same
guidelines also recommend 90 cm between bassinets [106].
Similarly, the Notice on the Assessment of Postpartum Care
Centers (Ministry of Health and Welfare, 2025) specifies com-
pliance with appropriate spacing between bassinets under the
facility adequacy criteria [17]. Therefore, considering the risk
of outbreaks, it is necessary to review environmental improve-
ment measures, including securing a minimum safe distance
(60-90 cm) between bassinets and installing physical barri-
ers (partitions) to minimize droplet exposure between neo-

nates. In addition, an early notification system that takes into

1381


http://www.phwr.org

I Public Health Weekly Repo: ’\

account atypical early symptoms in neonates should be estab-
lished, and hand hygiene education for staff and adherence to
environmental disinfection guidelines should be reinforced. If
such strengthened management and facility improvements are
implemented together, they are expected to contribute to re-
ducing the risk of outbreaks of respiratory infectious diseases,
including RSV, in postpartum care centers.

This study has several limitations. First, because testing was
not performed to determine whether the index case had been
infected before admission, the true primary case could not be
identified. Therefore, the index case presented in this study was
the first recognized case, and the possibility that it differed from
the actual initial case cannot be ruled out. Second, although
each neonate was assigned a designated bassinet, the bassinets
were designed to be movable, and therefore, their positions
were not fixed. In addition, bassinet locations changed during
the transition to mother—infant rooming-in after the outbreak
was recognized. In addition, staft interviews made it difficult to
confirm the contact sequence at the time, preventing determi-
nation of the direct transmission route between cases. Third,
all specimens that underwent subtype analysis during the epi-
demiologic investigation were identified as RSV-A; however,
genotyping or sequence analysis was not performed. In addi-
tion, the index case was tested at Asan Medical Center, whereas
the remaining cases were tested at the Seoul Research Institute
of Public Health and Environment, and different reagents and
analytical instruments were used. Although both institutions
used the real-time RT-PCR method, differences between the
testing institutions limited the complete comparison of the test
results.

Nevertheless, this study is significant in that it compre-

hensively conducted epidemiologic investigations, laboratory
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testing, and field investigations of an RSV infection outbreak
that occurred in a postpartum care center in the ROK, thereby
analyzing the characteristics and transmission patterns of the
outbreak. In particular, proactive testing of neonates and staff
identified asymptomatic infection cases. This finding showed
that surveillance focused only on symptomatic individu-
als may underestimate the actual magnitude of an outbreak.
Furthermore, this study is significant in that, by presenting the
transmission characteristics of the outbreak and the response
process in the unique congregate living environment of a post-
partum care center, it provided supporting data for establish-
ing future infectious disease prevention and response strategies
in similar facilities.

In conclusion, this RSV outbreak occurred through person-
to-person transmission in the congregate living environment
of the newborn nursery. The investigation findings demon-
strate the importance of active surveillance, including asymp-
tomatic infections, and rapid response in neonatal congregate
living facilities such as postpartum care centers. Therefore, in
the future, postpartum care centers should establish active sur-
veillance that includes not only symptomatic individuals but
also contacts, as well as infection control systems, to prevent
the recurrence of similar outbreaks. Further research is also
needed to evaluate the effectiveness of RSV prevention and in-
fection control strategies appropriate for the postpartum care

center setting.
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Policy Note

Results of the 2025 Pan—ministerial Joint Exercise for Pandemic
Response

Eun-Sil Kim' @, Eun—-Mi Park' @, Young—Man Kim' @, Bryan Inho Kim' @, Yu-Jeong Min™* @, Arim Kim** @, Jacob Lee®’

'Division of Emerging Infectious Disease Response, Department of Infectious Disease Emergency Preparedness and Response, Korea

Disease Control and Prevention Agency, Cheongju, Korea, 2Industry Academic Cooperation Foundation, Hallym University, Chuncheon,

Korea, ®Division of Infectious Disease, Department of Internal Medicine, Kangnam Sacred Heart Hospital, College of Medicine, Hallym
University, Seoul, Korea

ABSTRACT

Objectives: The coronavirus disease 2019 pandemic demonstrated that responses led solely by public health authorities are
insufficient to manage pandemic, highlighting the need for coordinated inter-ministerial collaboration and an integrated, whole-of-
government response system. In response, the Korea Disease Control and Prevention Agency (KDCA) developed a framework for
pan-ministerial joint exercises for novel infectious disease response in 2024. This report evaluates the feasibility of the framework,
analyzes its strengths and areas for improvement identified during implementation, and discusses implications for future pan-
ministerial infectious disease preparedness exercises.

Methods: This pilot exercise was jointly planned and implemented by the KDCA and the executing agency, the Infection Control
Network. Conducted as a tabletop exercise, it was based on a scenario involving the emergence of novel coronavirus variant, “Omega.”
The scenario progressed sequentially from the initial overseas outbreak through the recovery phase. Representatives from nine
government ministries and agencies participated in discussions of ministry-specific response measures across each crisis phase. The
exercise was evaluated through external experts” assessments and participant satisfaction surveys.

Results: Participants discussed key government-wide response functions during an infectious disease crisis, including inter-agency
roles and responsibilities, information sharing, medical resource management, risk communication, and continuity of essential public
services. Overall participation and inter-ministerial collaboration were rated highly. The mean satisfaction score across all evaluation
domains was 4.35 points out of 5 (4.35/5.00), with the “exercise environment” receiving the highest score at 4.43 points (4.43/5.00).
Participants reported improved understanding of inter-ministerial roles, decision-making processes, and coordination mechanisms.
However, opportunities for improvement were identified in resource allocation, information sharing, and policy alignment.
Conclusions: This 2025 pilot exercise demonstrated the practical feasibility of the pan-ministerial joint exercise framework developed
in 2024. It represents the first comprehensive pandemic exercise jointly conducted by KDCA and multiple central government
ministries. The exercise demonstrated that infectious disease emergency response is a whole-of-government responsibility requiring
coordinated action across sectors, including education, public security, and environmental management. It also assessed the
operational applicability of existing crisis management manuals and identified priorities for future improvement. Future exercises
should expand institutional participation, incorporate diverse outbreak scenarios, be conducted regularly, and be linked to systematic

post-exercise monitoring to strengthen national preparedness and response capacity for novel infectious diseases.

Key words: Communicable diseases, emerging; Intersectoral collaboration; Tabletop exercise; Emergency management
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Key messages
(D What is known previously?

Following the coronavirus disease 2019 pandemic, re-
sponding to emerging infectious diseases requires not
only health authorities but also interdepartmental coop-
eration and a government-wide integrated response sys-
tem, and the necessity of simulation drills to review this
has been raised.

(@ What new information is presented?

The 2025 pilot inter-ministerial exercise evaluated co-
ordination mechanisms and response procedures across
government agencies. Participants reported high overall
satisfaction (mean score: 4.35/5.00), supporting the fea-
sibility and utility of inter-ministerial tabletop exercises.

® What are implications?

Pan-ministerial tabletop exercises provide an effective
mechanism for evaluating collaborative emergency re-
sponse systems and identifying areas for improvement.
Expanding participation and conducting regular exer-
cises may further strengthen national preparedness and
response capacity for emerging infectious diseases.

Introduction

Simulation exercises are a core strategy used internation-
ally to strengthen public health emergency response capabili-
ties [1-3]. The World Health Organization and the Centers for
Disease Control and Prevention (CDC) recommend simula-
tion exercises to clarify inter-agency roles, verify the effective-
ness of response procedures, and strengthen decision-making
and coordination during public health crises [1,4]. Countries
such as the United Kingdom, Australia, and Japan also use
government-wide or multi-ministerial infectious disease re-
sponse exercises as a key strategy for improving pandemic pre-

paredness [5].

www.phwr.org Vol 19, No 32, 2026

In contrast, infectious disease response exercises in South
Korea have primarily focused on local government activities,
independent exercises conducted by the Korea Disease Control
and Prevention Agency (KDCA), and the “Safe Korea Exercise”
organized by the Ministry of the Interior and Safety [6,7]. Asa
result, participation has often been limited to infectious disease
response agencies or a subset of government organizations.
Consequently, opportunities to comprehensively evaluate gov-
ernment-wide coordination, clarify inter-ministerial roles, and
assess cross-government decision-making processes have been
limited [7].

To address these limitations, the KDCA developed a frame-
work for pan-ministerial joint exercises for novel infectious
disease response in 2024 [7]. Using this framework, the agen-
cy conducted the 2025 Pan-Ministerial Pilot Joint Exercise for
Novel Infectious Disease Response, a tabletop exercise (TTX)
involving nine central ministries. The exercise aimed to evalu-
ate government-wide response capabilities, assess the practi-
cal applicability and effectiveness of each ministry’s Standard
Manual for Infectious Disease Disaster Risk Management, and
strengthen inter-ministerial coordination and communication.

In addition, the exercise sought to identify opportunities for
improving crisis response manuals, evaluate their field applica-
bility, strengthen pan-ministerial preparedness, and establish
the foundation for a standardized, regularly implemented pan-

ministerial joint exercise model informed by expert feedback.

Methods

1. Planning Phase
The 2025 Pan-Ministerial Pilot Joint Exercise for

Novel Infectious Disease Response was jointly planned and
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implemented by the KDCA and the Infection Control Network
(ICN), the designated executing agency. The KDCA provided
overall leadership by establishing policy directions, consulting
with relevant ministries, and defining the exercise objectives
and implementation strategies. The ICN operational activi-
ties included scenario development, preparation of educational
materials, logistical support, coordination of external expert
consultations, and administration and analysis of participant
satisfaction surveys.

The exercise scenario was developed using lessons learned
from the coronavirus disease 2019 (COVID-19) pandemic
and existing response manuals. It simulated the emergence of
a hypothetical, highly transmissible, and severe COVID-19
variant, designated “Omega.” The scenario progressed through
successive stages, including an overseas outbreak, domestic im-
portation, community transmission, increased pressure on the
healthcare system, and recovery. Response measures for each
ministry were discussed throughout the evolving scenario,
while inter-ministerial coordination was evaluated across the
national infectious disease crisis stages: attention, caution, alert,

serious, and recovery.

2. Implementation Phase

The exercise was conducted as a one-day TTX in Seoul on
November 12, 2025. Before the exercise, participating orga-
nizations, including the KDCA, the Ministry of Health and
Welfare, the Korean National Police Agency, the Ministry of
Education, the Ministry of National Defense, the Ministry of
Climate, Energy and Environment, the Ministry of Agriculture,
Food and Rural Affairs, the National Fire Agency, the Ministry
of Food and Drug Safety, and the Ministry of Foreign Affairs,

reviewed the exercise materials and submitted advance

1394

feedback. Because of scheduling conflicts, representatives from
the National Police Agency, the Ministry of Education, and the
Ministry of Foreign Affairs were unable to attend the exercise.
Their written comments and recommendations were incorpo-
rated into the discussions.

Exercise scenarios were presented sequentially according to
the national infectious disease crisis stages (Attention, Caution,
Alert, Serious, Recovery), and representatives from each partic-
ipating ministry discussed their respective response strategies.
Rather than simply reviewing standard operating procedures,
the exercise emphasized evaluating real-world decision-mak-
ing processes, inter-agency coordination, and the execution of

ministry-specific roles during a public health emergency.

3. Evaluation Phase

The evaluation consisted of two components: an external
expert evaluation and an internal participant satisfaction sur-
vey. The external evaluation was conducted by two experts,
one specializing in infectious diseases and the other in pre-
ventive medicine, who observed the entire exercise. Utilizing
a structured evaluation form, they assessed 20 items across 5
domains: (1) exercise planning and design, (2) response ex-
ecution, (3) inter-ministerial cooperation, (4) problem iden-
tification, and (5) improvement planning. Specific assessment
criteria included the active participation of each ministry, un-
derstanding of the exercise scenario, adherence to response
manuals, feasibility of response measures, identification of op-
erational challenges, and development of practical strategies for
inter-ministerial collaboration.

Each evaluation item was scored using a 3-level rating scale:

» «

“Very Clear (5 points),” “Partially Presented (3 points),” and

“Insufficient (O points).” Open-ended comments regarding the
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strengths of the exercise, areas for improvement, and recom-
mended revisions to response manuals were also collected. The
internal evaluation was administered through an anonymous
online survey completed by exercise participants. The survey
assessed perceptions across five domains: exercise operation
and design, content and performance, cooperation and frame-
work, willingness to implement and improvements, and the
participation environment. Open-ended questions were in-
cluded to identify operational strengths and opportunities for
future improvement.

The participant satisfaction questionnaire was developed

through a literature review and expert consultation [1,3]. First,

domestic and international studies on the evaluation of table-
top-based infectious disease preparedness were reviewed to
identify relevant evaluation domains and items. The draft in-
strument was then reviewed for content validity by one infec-
tious disease specialist and one preventive medicine specialist.
Following their recommendations, the questionnaire was final-
ized with 14 items across 5 domains. Each item was rated on
a 5-point Likert scale (1=strongly disagree, 5=strongly agree).
An “N/A” option was provided for items that respondents con-

sidered not applicable.

Table 1. Key discussion outcomes by phase of the exercise for pandemic response

Emergency phase Scenario

Key outcomes

Initial spread phase
(Attention, Caution)

Emergence of a novel

variant overseas and systems

- Review of overseas information sharing and domestic influx monitoring

Community
transmission phase
(Alert)

Nationwide spread
phase (Serious)

Recovery phase

Common needs for
improvement
(all phases)

confirmation of the - Discussion on initial role division for quarantine and medical response

first domestic case - Review of initial response policies, including free testing and treatment

- Confirmation of the need to activate inter-agency coordination systems for

epidemic prevention cooperation
- Discussion on healthcare workforce mobilization systems

Cluster outbreaks in - Strengthening epidemiological investigation and contact management
schools, workplaces, - Review of management systems for vulnerable infection facilities
and military facilities - Specification of institutional response roles for group facilities
- Need for securing isolation facilities and managing candidate facilities
- Identification of operational challenges in multi-ministerial collaboration
Nationwide pandemic - Discussed hospital surge capacity
and healthcare system - Emphasized data-driven decision-making
overload - Reviewed resource allocation and inter-agency coordination
- Highlighted the importance of crisis communication
- Identified the need for rapid decision-making
Stabilization and return - Discussed recovery strategies and exit policies

to normal activities - Confirmed need for continued surveillance
following the epidemic - Reviewed post-crisis response systems
peak - Emphasized continuity of essential operations
Applicable across all - Identified limitations of existing manuals
exercise phases - Confirmed usefulness of one-page manuals
- Emphasized standardized information sharing
- Clarified roles and responsibilities

- Identified the need for regular exercises

www.phwr.org Vol 19, No 32, 2026
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Table 2. Major discussion topics by participating ministries

Participating ministry

Major discussion topics

Korea Disease Control and Prevention Surveillance of overseas outbreaks and risk assessment; adjustment of crisis alert levels;

Agency

systems; assessment of treatment-bed capacity and critical care response; review of
vaccination strategies; and public risk communication

Ministry of Health and Welfare &
Ministry of Food and Drug Safety

pharmaceutical response strategies; and maintenance of essential healthcare services

Ministry of Climate, Energy and
Environment & Ministry of
Agriculture, Food and Rural Affairs

Ministry of the Interior and Safety

between central and local governments; management of disaster response resources;
proactive preparation of legal and financial measures for crisis-stage budget execution

Other participating ministries

transmission within the military, emergency field response, maintenance of public
security, and on-site incident control

epidemiological investigation and contact tracing; operation of diagnostic testing

Operation of the critical care system; securing hospital beds and the healthcare
workforce; management of therapeutics and medical resources; vaccination and

Environmental management; assessment of the potential spread of zoonotic diseases;
management of medical waste and quarantine environments; maintenance of food
supply stability during infectious disease outbreaks

Operation of the whole-of-government emergency response system; coordination

Agency-specific response measures, including school operations, prevention of disease

Results

The 2025 Pan-Ministerial Pilot Joint Exercise for Novel
Infectious Disease Response was based on a hypothetical out-
break of a highly transmissible and severe COVID-19 variant,
“Omega.” The scenario followed a realistic crisis trajectory,
progressing from an overseas outbreak to domestic impor-
tation, community transmission, increased pressure on the
healthcare system, and ultimately the recovery phase (Table 1).

The exercise was conducted by having each participating
ministry discuss response measures within its jurisdiction as
the scenario evolved through each crisis stage. Ministries also
identified issues requiring inter-agency collaboration. The spe-
cific discussion topics assigned to each ministry are presented
in Table 2.

External expert evaluation showed generally positive out-
comes. Most evaluation domains, including the appropriate-
ness of exercise planning and design, ministry-specific re-

sponse execution and collaboration, and identification of key

1396

problem areas, were rated “Very Clear (5 points).” Both evalu-
ators assessed the primary strength of the exercise as active
participation and effective communication among ministries.
These strengths enabled participants to assess the practical ap-
plicability of response manuals and inter-agency collaboration
mechanisms under a realistic scenario while identifying areas
for improvement. In contrast, the feasibility of proposed im-
provement measures and their linkage to follow-up actions
received a rating of “Partially Presented (3 points),” indicating
the need to strengthen follow-up management systems that
translate identified improvement tasks into manual revisions
and policy implementation.

To assess training effectiveness, participants also completed
a satisfaction survey for the Pan-Ministerial Pilot Joint Exercise
for Novel Infectious Disease Response. The survey included
five domains: exercise operation and design, content and im-
plementation, cooperation framework, willingness to imple-
ment improvements, and participation environment (Table 3).

Overall satisfaction was high, with mean scores of 4.35

www.phwr.org Vol 19, No 32, 2026
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Table 3. Survey items for the participant satisfaction evaluation of the exercise for pandemic response

Domain

Evaluation focus

Survey items

1. Operation and design

2. Content and outcomes

applicability

3. Collaboration and system

4. Willingness to apply and improve

5. Participation and environment
communication

Goal presentation, scenario realism, time
allocation, support system

Relevance to objectives, discussion of
real-world issues, and practical

Manual-based response, inter-ministerial 1. The exercise supported manual-based
collaboration, and information sharing

Manual improvement, willingness to 1. The exercise helped identify areas for
apply lessons learned, future exercises

Participation atmosphere and

. Objectives were clearly presented

. The scenario progressed realistically
. Time allocation was appropriate

. Adequate support was provided

—OR W N

. The content aligned with the exercise
objectives
2. The exercise addressed realistic
crisis-related issues
3. The content applied to participants’
professional duties

response activities

2. The exercise promoted inter-ministerial
collaboration

3. Information sharing was effective

manual improvement
2. Participants were willing to apply the
lessons learned
3. Future exercises are needed
The exercise provided an environment
that encouraged active participation and
effective communication

points or higher across all domains. Among the five domains,
“participation environment” received the highest mean score
(4.43 points), whereas “cooperation framework” received the
lowest (4.29 points). These findings suggest that participants
were highly satisfied with the exercise implementation and
learning environment but identified opportunities to strength-
en the practical operation of inter-ministerial collaboration.
The “willingness to implement improvements” domain also
received a high mean score (4.36 points), indicating partici-
pants’ strong intention to apply lessons learned to their routine
responsibilities (Figure 1).

Analysis of the open-ended responses revealed several fre-
quently cited strengths. Participants reported that the progres-

sive, scenario-based structure enabled them to experience the

www.phwr.org Vol 19, No 32, 2026

sequential flow of an infectious disease response. They also
noted that involving multiple ministries enabled comparison
of institutional roles and perspectives. Several respondents in-
dicated that the discussions provided valuable opportunities to
identify limitations in existing response manuals and to con-
sider practical decision-making factors.

Participants also identified several areas for improvement.
Common recommendations included incorporating greater
complexity into future scenarios by stimulating information
delays, resource allocation conflicts, and inter-agency disagree-
ments. Additional suggestions focused on improving exer-
cise design by defining ministry-specific roles more clearly,
strengthening coordination mechanisms, and expanding the

recovery phase. Participants further recommended institutional
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Figure 1. Participant satisfaction with the 2025 pandemic response exercise

improvements, including formalizing inter-agency collabora-
tion procedures, enhancing the timeliness of information-shar-
ing systems, and establishing a structured question-and-answer

framework for crisis response manuals.

Conclusion

KDCA developed a framework for pan-ministerial joint ex-
ercises for pandemic response in 2024 to support coordinated
government-wide responses during infectious disease emer-
gencies [7]. This pilot exercise represents the first practical ap-
plication of that framework in an operational setting. Through
a TTX involving relevant ministries, it evaluated response pro-
cedures and inter-agency collaboration mechanisms and iden-
tified priorities for improvement.

This exercise demonstrated that pandemic preparedness
and response required coordinated action across multiple gov-
ernment sectors, including education, public safety, environ-
mental management, agriculture and livestock, and disaster
management, rather than relying solely on the public health
sector. It also evaluated the practical applicability of exist-
ing crisis response manuals and identified opportunities to

improve decision-making during public health emergencies.
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Based on these findings, several policy- and manual-level rec-
ommendations were proposed, including developing scenarios
that better reflect real-world crisis complexity, clarifying min-
istry-specific roles and coordination mechanisms, improving
inter-agency information-sharing procedures, institutionaliz-
ing collaborative systems, and establishing a structured manual
question-and-answer framework.

This study has several limitations. First, the analysis was
based on a single pilot exercise and participant feedback, limit-
ing the generalizability of the findings. Second, some ministries
participated only through written feedback rather than direct
discussion, reducing opportunities for in-depth inter-ministe-
rial dialogue. Future studies should include a broader range of
participating institutions and conduct repeated exercises using
diverse scenarios to further evaluate and refine the framework.

Opverall, this pilot exercise demonstrated the practical fea-
sibility of the pan-ministerial joint exercise framework and es-
tablished a foundation for its routine implementation [1-3].
Future efforts should systematically incorporate the identified
improvement priorities into revisions of crisis response manu-
als and enhancements of inter-agency collaboration systems.
Continued use of repeated exercises, combined with structured

post-exercise feedback and monitoring, will further strengthen

www.phwr.org Vol 19, No 32, 2026
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national preparedness and response capabilities for pandemic

[1,2,4].
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QuickStats

Trends in the Proportion of People Who Use Nutrition Facts Label
When Purchasing Processed Foods, 2015-2024

The proportion of people who read nutrition facts label when purchasing processed foods (among elementary school stu-

dents and over) increased from 26.4% in 2015 to 40.2% in 2024 (Figure 1). As of 2024, the proportion of using nutrition

facts was lower in men (35.1%) than in women (45.5%; Figure 1) and the lowest among those aged over 70 years (Figure 2).
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Figure 1. Trends in the proportion of people who use nutrition
facts label when purchasing processed foods, 2015-2024
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Figure 2. Proportion of people who use nutrition facts label
when purchasing processed foods by age group, 2024

*Proportion of people who use nutrition facts label when purchasing processed foods: proportion of people who read nutrition facts label when

purchasing processed foods, among elementary school students and over

"The mean in Figure 1 was calculated using age- and sex-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: Soyeong Yeon
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