XAHZLAl B
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2025.18.1.2 Public Health Weekly Report

z =

APBHL AR $A4 L AFNATDY T B vhe 2L GFRALE FYL, WY Aol £ A/(5-9B)e "B 5
98 % ABNALDE SAPTAAA LS LIFORA T AAS 3T Uk 20239 AFRAFFRN LD Ang 5
94 @ ABNAREE RS F G00AMIFE 32074, £7R 27178) 02, DI 49 594(9.8%), 29 567A(9.3%), 128 554
(9.2%) #.0.2 Wk, $P87]ol F315pl Z715Hs S Holx] Rskek W Fat S 275045.8%), B5 D BEAH 2177

N
(36.2%), AT AL 417(6.8%) €22 R, ¥§ 9 BHSAEL2 253 427(7.0%), #X9 38%1(6.3%) €22 F& 7|t A]
719 3¢, 9€°l AF o] TAstE FFE BAh Fok2A 23, #4899 YA A9 M BkaL(37374, 62.2%), T2
2 BFARE 7 A, 2EYSAE 5)0l 95 ZFEol 8471(14.0%)01% . €91 HAA = ‘2uto|H A7} 2047(34.0%) 22 Tt
A uoky, oo ‘B 1827(30.3%), ‘ARt 4871(8.0%) wolUrh. £5] Y WA} ‘e mHfolZ ARl Ff HdtA 5 A
Foll oA Autz FH = 397 76.5%F AA kA 20239 #U4 E AFAEGY FEEY I E4 2HE 4, FA4
9 AZuE G iz F4bS AR sl flsiAE A% AR FAAAE 2951, 71 A E oty 27} A}
o ATt B2 1§ 9 ESAE Y] RS} FAAE dL R FET w83 #2E Aosior & W/Ao] ke AE AR

o,
rio

22 AMO: FAHTDE; AFMNEDE; 4 dsn
N 2 Peh gy FroksE U FRANNIE 2l 3
oH1l
o4 9 4EWATEES 394 YR o9d & A2E 9 A3E AR BE N8R B AL AT
4 Bl g 42 ook AL BE, TE, $E 59 %8 ok ARPAAA el Al4F e A9 RRg
2ol Wgohe TS oJuigich Tl i R PR AY|EolA SAE AWl REZAAA gy Dol
of Bt Bl wet A2, A3F, ATl Y= AF (1. Ek AdF gl delNE 2% ol BUT 4B
% vlolel 7%, 9% 439 Anthy gehgol glonl, (385 RS AFstel FBRASol BA et AS

Received November 5, 2024 Revised November 26, 2024 Accepted December 4, 2024
*Corresponding author: ¥ZIM, Tel: +82-43-719-7140, E-mail: jsyang99@korea.kr

Copyright © Korea Disease Control and Prevention Agency K D C A
This is an Open Access aritcle distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/ Korea Disease Control and
licenses/by/4.0/) which permits unrestricted distribution, and reproduction in any medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 18, No 1, 2025 17


http://www.phwr.org
https://orcid.org/0000-0001-6524-1858
https://orcid.org/0000-0003-4463-4868
https://orcid.org/0000-0002-0254-965X
https://orcid.org/0009-0009-8656-3579
https://orcid.org/0000-0001-8851-2155
https://orcid.org/0000-0002-7072-4771
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2025.18.1.2&domain=pdf&date_stamp=2025-1-2
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

I Public Health Weekly Rsum:'\

H B w E%MQM%O%%&
Br ﬂ ol . mo K - o
womﬂﬂ %%@@ﬂ%%@mﬂ
do g M pa ¥ S e g
o P BT EEY R P
o BB oF R %u S W o o W
n P g FE QS P g
X K o ow 2o WS e
m X o B X K N o T o __ﬂ
5 = B g © GO
o BT B | =~ .
I ST T N I N
0 = = fiv) A N o = s &
B! _L_l o) BR V m._\ T I E._o OT zf
Towe % O & X g o =
Wl = g R T E T omop g Bow
rwE FEHTL RSN SR
-~ =] - /= T .
T I R S R S O =
~ B oo o= B oo B o =
I\ ) .A_| R ﬂ__lﬂ I ;OL N3
woWmoR 2 . B o= S
on %O N T H mo =T o X o of
N oy X8 i . W ~ oF < © o
[ Q& o o —_— roK B
ST 2oz < H T s
I . IH Nl_\ - <V Po ol =3 v HO L
okl I — - ® B o T N TE®
- WA N oF
BT | R T BN A I S
w - o oo ARG S IO U -
Mo < = RO TR ' OW N e W
U W NI
o o| ST o H°
m e w O o T
BH MO Ay Mo oo
of R o) gk W Y
7 L B o I i % o
T & ok X T = RO @
2 2 o o T M ﬂ Ly
e~ B < O AP o T
) m mn o oo W M_. of H
o X0 oF = o o) e
eE B¥r  zdF
o) B o = o o) m N
~. ,Lo ﬂo% o~ < ﬂrM‘ No ATH0Id|
o B W T w o A
o ~ T 00 o M = ]
== = s E_U = a O_ MM —_—
= REy%®w g™ M op ©
GO = S N I e
ol L alow o o) Py
= =l gl ~ - | — o
or B U o mga ROX oo
of Kl opWe M o' o X g2
—_ = o v —_—
P T | <= S < Mo T o
WO A HN @ N o T ® B < ol

<

shH QAT 3RA(NZHE 4

14

9|

£ Teslolof Bt wehA,
1 d

Al

oH2).

SAAgA B

ekl

=k

HHHE) 2%

o]
=

A 4 B Az

A5, Aad)olA FIEFHEA LR, 2

71EEA B2 Microsoft Office Excel 2021

st

Q.
]

(Microsoft)2 A}

™
)

20234d0f AE

L=
fu

o} 2 RAR A

Xe)

e Al

20239 149 197 H 124 31974 AHEAF

St

st

ol AR 5 12,698 CATHA 1). °] & tiit:
UL 32971(54.8%), ATFE AL 2717(45.2%)0] 2,

L

= 471 1167(19.3%), A& 7371(12.2%),

A 607(10.0%), 4 557(9.2%),

1Y RAS

202349 1¢¥ 1945H 124 31471A

%0

1 5371(8.8%)

sl

T

44.6

%4

2 ot AT 10939 TAEL B 70.6%,

o

(F7}EALE, https://kosis. koA A

3

3 SA%

g 9

A7t

www.phwr.org Vol 18, No 1, 2025

18


http://www.phwr.org
https://kosis.kr
https://sgis.kostat.go.kr

eeeeeeeeeeeeeeeeeeeeeeeee

H1.20239 04 9 AFWMATEE 9 A2 2 A9 8%
FA) HIE(%) INE W) QI 103t WY L=
A 600 100.0 12,698 24.7
AFR(7 B]eh) 271 45.2 970 -
W= (7 °l4d) 329 54.8 11,728 -
AH(A] - &)
AEEEA| 73 12.2 2,362 25.2
ARG A 60 10.0 1,021 31.0
GG Al 23 3.8 521 21.9
AHF A 26 4.3 407 13.6
TGN 16 2.7 1,002 70.6
G Al 7 1.2 23 1.6
SAGFA 12 2.0 210 19.0
A& EEAXA| 4 0.7 29 7.5
B7% 116 19.3 3,223 23.6
FUEEAA = 53 8.8 681 44.6
SHEE 21 4.5 342 215
A= 37 6.2 663 31.1
Tl 17 2.8 327 18.6
A 21 3.5 455 25.2
BREE 46 7.7 516 20.2
AAEE 55 9.2 669 20.6
AFEEAA = 13 2.2 247 36.6
-=not available. "5 ()=AFA /A FU5= AL4QATx100,000.

23, debd® sidte] 305.79 22 7HE Al A=

T A47F 5971(9.8%)
] 5671(9.3%), 129 557
(9.2%), 8¥ 5474(9.0%), 1€ 527(8.7%) <&ClATHIH
A AL 2= 9¥€0] 1,9668(15.5%) 2.2 71 Wk
3, 79 1,625%(12.8%), 42 1,2768(10.0%), 897t 12€
1,1497(9.0%) 402 WITH 1Y 2B).

T RO WE ARSA EA Ay 4% T 275
A 5 dtiEe 752427.3%), A7EE 20074(72.7%)°1 3
(3 2), n& D ESAETE T4 2174 F dtEE 172
2(79.3%), 27FE+E 4574(20.7%)°1 L. Fdo] F2 HHAY

St A4l SA1Ho0] 2757(45.8%) 0.2 71

O,
ojo
o
il
V]
e

24). 73

=

o
ok, W& 9

www.phwr.org Vol 18, No 1, 2025

269.5
192.2-269.5
T E=1Cm 2

62.3-114.9

73 1. 202349 44 2 ABNARGE Ay A 2y
B+ A9 AT 108 3D)
Y E () =AHA /A FHISE AGIFx100,000

19



http://www.phwr.org

I Public Health Weekly Repo: ’\

O o7 old)

O Aq=2 (790 0]Th

-o- AEIAF ()

70 A r 2,500
~ %07 e ] _ 2,000
g s0{ ey .
<+ ,/0\ N // \\ L 1500 E
&1 407 wer . A N | ’ =
= - S~< Pl S | _©
307 - - . - o e I B - 1,000 :A;
ooo04 [ | |---F© | 0=
R o o - 500
10 A
O T T T T T T T T T T T 0
E 2¢ 38 49 52 62 79 8Y o 102 1€ 12
B O 28-ESAd [ 23 O 244
07 B A B ZofZEauAs B b
601 — B =y
e — ——
& 504 F =
¥
R 401 e
?ﬁ 30_ — —
ool B B —
K1 |
10 1
O T T T T T T T T T T T 1
E 28 38 49 52 6% 79 8y o  10¥ 1€ 12
27 2.20239 98 54 2 AFWAG DS 49 A2 L 2PgL 8
(A) 20239 €8 914 9 AEuiAG A YAy |5 (B) 202349 €9 #9014 9 AEMAG G Ay G4 d
H 220239 94 9 AZuiARdE 998 24 G4 A%
A the? Ll
HEAHKFA Fal= gy Fal= gy
a . A RF 2~ . A RF 2~ _ NT= NS
=cC sa@ THT An s wse? su@ TEIT dams wser sme MET
< () < () <
s 45 207 4.6 20.7 172 4,882 284 79.3 217 5,089
olgoly 25 114 4.6 55.6 64 1,027  16.0 37.2 89 1,141
KR} 8 36 45 17.8 30 976 325 17.4 38 1,012
223 11 51 4.6 24.4 68 2551 375 39.5 79 2,602
st 5 71E 1 6 6.0 2.2 10 328 32.8 5.8 11 334
2% 3 16 53 13.6 19 834 439 86.4 22 850
744 10 28 2.8 83.3 2 15 7.5 16.7 12 43
e 2% 9 o 217 2 7 3.5 16.7 10 576 57.6 83.3 12 583
st9l 1 4 4.0 20.0 4 367  91.8  80.0 5 371
= - G2 ARAE 1 2 2.0 45 21 643 30.6 95.5 22 645
Ak A1 Y 5 21 4.2 17.2 24 1512 63.0 828 29 1,533
A 200 669 33 72.7 75 2576 343 273 275 3,245
2 4 16 4.0 66.7 2 323 1615 33.3 6 339
D45tw: 7 gk e 7 oAl VATAA: Q%Y HY, ATY, oY, SFY 5. OHF S A% o] A& H8(%).

HEAAE 21771(36.2%), AT BLAIE 4171(6.8%),

- Ao A ZH2E 2274(3.7%) <=0l Atk 1

o A%

A4

A

A%

E+= ofglo]zdo] 8971(14.8%)

www.phwr.org Vol 18, No 1, 2025


http://www.phwr.org

I Public Health Weekly Report '\

A 3 147 B AR 7F 91,82 r T B, WA, BZo® EY 1827(30.3%), HRdet 487

THeoR A% Y- AT Sol AFSHE YUAHe]  (8.0%) <ol BY'A A9E Ay 297AL E &
0%, A4 L 4Ho] 57.6% S0 Wt o AAE B, 2G| BRI A3k, 2%

A B A7EE BARS o SAFNAY 8 AR S) A S w22 AT 92.8%F H RS AFA|5}
2 A F 61.1%(337)7F 89l HASHHL, & E BE AT, T 9 AFEY, BAAN 5 EFAE) AE AR
Aol A= 58.2%(3270)7F 1290 A SIRTH T 2). dght o] 33.3%% 7MY w2 WS AAelh 9], &

SR E AEALEE G Al dSRANE Bote] = Aol SER(EZ, GLEYAE) QL Ao Al
AAY 9 0] 2 AAPAAE A Hed), d't B Amde’ol 2102 SRIEh
AL EA A" 3), AA BT /P 6004 5 FH7
do] ‘B A7t 37374(62.2%) 0 JHF BRI, 'H = Q|
TAHARE 2t At 2ESARE 5) 8471(14.0%), L < A
EE@EE, BAAAN 5 EF4F) 0] 3671(6.0%)S AAISHA 20239 19 195E 129 319704 A=ollA] AlE 4
o} €l WAl weREOIHA 7 20471 (34.0%) 2.8 7Y A d AFHWANEE RS F 600722, AAFAH 9

o,

rr

yeeyd+ E o [ 1-10 = 11-50 [ 51-100 [ 101-150 EH 2151

Ao
S I - o | e | wHa | e . 29 | 20 .
= = NI ] = 2712 =& | omFE el | Az #|o|FHz2| = B2t A= OLQAI— a4 =9
="
S|
2HO[A 4 3 4

soder?

HEELI]

ERAERE 7
HE2AA

HAYHYT

PMEC AT

HIAZA 6
Nz A

FE2EUy
AdZtE
B2t

ZEHI0|2{A

=49

7IEt

=9

T3 3.20239 #9148 2 AZuAE A 73 @»@r A+ A3 243
URR B IE YNE 5, oIR8, WA, B, LR, R A 5, E%iﬂi%: A, 2ol 5, BaAk Az Ao, 2ABAR 5, B
Aot B4 A 5 1 9] AE UL AL, U A 5 S

> n9.
)
=
i)
ru
o
ox,
)
r—°4
ok
dg
24
el
~ ol

www.phwr.org Vol 18, No 1, 2025 21


http://www.phwr.org

I Public Health Weekly Repo: ’\

Hho| A s Ald o o] wZ WA A]7]9] Afol7} Q7|
Shuh ARk o2 AF WSk AR Yekth 202249
£ 79 864, 64 704, 5¥ 5874 «02 AtjH oz 5147
of ol gt uhd 20234 A11H ¥ 9 A4 Ao]of| A
EBT AYGS HolA] gRtotkFld 9 AF Az

BeA4, 2024), 99 LY A% e AR 27 Bk

23.4C, Hdl: 34.00)%8 S7F5te 42 Holw 7¥(B
T 26.7C, Hd: 34.9C)° 1,625%(2022¢ 1,031%), ¥
Bt 23l 7]=0] 32.8C7HA] AJ53HA™ 990l 1,966%8
(20229 7499)0.& 714 wol AJstgict. AstxAt At
o] AJ7] §-32] UMY AA R A deld, FAGHE
o, AEEYEA 5Y AHoE 8 =AU, ol A
o= M2thsd o] B Al S45 X5t A4
vt At 7HsA Sl Y-S vtk o]He AT ZF
3,415 ¥rgst= Aol & 4= Sl
WS 9 HE AHofA = Agho] AlFEE 383 9o
o] F7tsHe YAS BAEd, 9 - fot 2 ool Eo]
Agst= ool (AA tH| 14.8%) F-2€(6.3%), 3
SHL(7.0%)°1A4] 3ol B2 o

Uehgh o5 AMoIAE QAT & 49E e A%

oE

Hoz o] e 255

HU

A P& F7HE Aste] {FLAYe] o As] ol WA st
A0E FAHAN4]. WA, Jd AES ot dHotE
SAA A= A 9842 wSEat ofl et 8 914 e
E3t A ] sfoF & " art et
FAY F4FAHol B A BLE Aot At 7t
Auto] oJgh WAYo] 14%= 7HF =2 HE&Z AA|ot= A
Bl o]t 2023¢ 1€ L2ZHlo|gAAZE FA7}

i3

22

FEohEA mauolelag 7o AuAR AF

7 eE TS Ao 2RHT. hzHols A dBL Ul

olgiad] o dE S4Z 5L A Aot Ao o

TEE WO "ol AE Foto] 2 AAEAH5,0],

2T A wRHllHA FR0) 2 HFS Ak

& A Q7). Qurao

rJ
A
2
2,
2
rir
f
;L
jg
o
nich
ol
L
olN
_\,L
o,
}_.
i
rlo
N,

220k Zo] 8 A7]o] WHSE KU Bg-2 Sdte] 491
9 AFNAGLE 5B BAAAL A4 o] Waghe

AEE TR Yk
Sol4 f ABWARAEE 298 LA FAAACN: H2

sfloF & H 7HA] Aol Atk
www.phwr.org Vol 18, No 1, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

oM,
olN
rO
oM,
o
N
ju}
=)
o)
el
i)
>
é
\l
N
_\"l
F_EL

y-Ke)
Ao
ol T AX Adez et AA gE njH], o

oFste] e 4 Uk 715 Tk LAAAY T 4 o

o % R 9 WS skl oSd T8 9 58S

Declarations

Ethics Statement: Not applicable.

Funding Source: None.

www.phwr.org Vol 18, No 1, 2025

Acknowledgments: None.

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

Author Contributions: Conceptualization: MJH, SYP, HJK,
SJY. Data curation: MJH, SCY, SJY. Formal analysis: MJH.
Investigation: MJH, SYP, HJK, SJY. Methodology: MJH,
SYP, HJK. Project administration: MJH, SYP. Resources:
MJH, SCY, SJY. Supervision: JSY. Validation: SYP, HJK.
Visualization: MJH, HJK. Writing — original draft: MJH,

SYP. Writing — review & editing: SYP, JSY.

References

1. Korea Disease Control and Prevention Agency. Guidelines
for water- and foodborne disease. Korea Disease Control
and Prevention Agency; 2023. p. 214-23.

2. World Health Organization. Foodborne disease outbreaks:
guidelines for investigation and control. World Health Or-
ganization; 2008.

3. Rose JB, Epstein PR, Lipp EK, Sherman BH, Bernard SM,
Patz JA. Climate variability and change in the United
States: potential impacts on water- and foodborne diseases
caused by microbiologic agents. Environ Health Perspect
2001;109(Suppl 2):211-21.

4. Shin HS, Chung KH, Yun SM, Lee S. Climate change,
food-borne disease prediction, and future impact. Health
Soc Welf Rev 2009;29:143-62.

5. Atmar RL, Estes MK. The epidemiologic and clinical im-
portance of norovirus infection. Gastroenterol Clin North
Am 2006:35:275-90.

6. Teunis PF, Moe CL, Liu P, et al. Norwalk virus: how in-
fectious is it? ] Med Virol 2008;80:1468-76.

7. Moore MD, Goulter RM, Jaykus LA. Human norovirus as
a foodborne pathogen: challenges and developments. Annu
Rev Food Sci Technol 2015;6:411-33.

23


http://www.phwr.org
http://jeci.kr/bbs/board.php?bo_table=guide&wr_id=455
http://jeci.kr/bbs/board.php?bo_table=guide&wr_id=455
http://jeci.kr/bbs/board.php?bo_table=guide&wr_id=455
https://www.who.int/publications/i/item/9789241547222
https://www.who.int/publications/i/item/9789241547222
https://www.who.int/publications/i/item/9789241547222
https://www.kihasa.re.kr/hswr/assets/pdf/525/journal-29-1-143.pdf
https://www.kihasa.re.kr/hswr/assets/pdf/525/journal-29-1-143.pdf
https://www.kihasa.re.kr/hswr/assets/pdf/525/journal-29-1-143.pdf

I Public Health Weekly Repo: ’\

Waterborne and Foodborne Disease Outbreaks in
the Republic of Korea, 2023

Myung-Jae Hwang' @, So Yeon Park’ @, Hyungjun Kim' @, Se Jeong Yang' @, Sungchan Yang® @, Jin Seon Yang'*

'Division of Infectious Disease Control, Department of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju,
Korea, ?Division of Infectious Disease Response, Capital Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Seoul, Korea

ABSTRACT

The Korea Disease Control and Prevention Agency (KDCA) is strengthening its management system by conducting
nationwide epidemiological investigations and risk assessments for water and foodborne diseases. In addition, the KDCA
operates the “Enhanced Surveillance of Water and Foodborne Disease Outbreaks” during high-risk periods from May to
September every year. In 2023, 600 outbreaks were reported, including 329 large-scale and 271 small-scale incidents. Most
outbreaks occurred in April (59, 9.8%), February (56, 9.3%), and December (55, 9.2%), with no significant increase during
summer. Outbreaks were most frequent in restaurants (275, 45.8%), educational facilities (217, 36.2%), and group-living
facilities (41, 6.8%), in that order. Most outbreaks occurred in educational facilities in March and September, coinciding with
school opening, with 42 (7.0%) in elementary schools and 38 (6.3%) in kindergartens. The presumed source of infection
was mainly “unknown” (373, 62.2%), followed by “carriers” (human-to-human transmission, food service employees, etc.
[84, 14.0%]). “Norovirus” was the most commonly suspected pathogen (204, 34.0%), followed by “unknown” (182, 30.3%)
and “Salmonella” (48, 8.0%). Notably, 76.5% of outbreaks suspected of “Norovirus” were presumed to involve human-to-
human transmission. As a analysis of water and foodborne disease outbreak in 2023, to prevent the spread of these diseases,
it is essential to maintain an annual surveillance system, provide ongoing education for managers and workers in educational
facilities, and promote personal hygiene education. Additionally, establishing surveillance systems to block transmission routes

based on infection source characteristics is critical.

Key words: Waterborne diseases; Foodborne diseases; Outbreaks; Epidemiological investigation

*Corresponding author: Jin Seon Yang, Tel: +82-43-719-7140, E-mail: jsyang99@korea.kr

Introduction contaminated with pathogenic microorganisms. According to

the Infectious Disease Control and Prevention Act, the nation-

Water and foodborne infectious diseases lead to gastroin- al notifiable infectious diseases encompass 17 types of bacteria,
testinal symptoms such as diarrhea, abdominal pain, vomiting, 7 types of viruses, and 4 types of protozoa, categorized as Class
and fever, which result from the consumption of food or water 2, Class 3, and Class 4 infectious diseases. Additionally, other

24 www.phwr.org Vol 18, No 1, 2025
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Key messages
(D What is known previously?

Water and foodborne diseases cause gastrointestinal
symptoms through the consumption of water or food
contaminated with pathogenic microorganisms, with in-

creased risk in summer.

@ What new information is presented?

In 2023, 600 outbreaks of water and foodborne disease
were reported nationwide, predominantly in restaurants
and educational facilities, with high incidence during
school openings (March and September).

® What are implications?

Continuous operation of surveillance systems is neces-
sary. However, efforts are needed to improve the identi-
fication of the presumed infection source, as only 37.8%
of outbreaks had a confirmed source.

infectious diseases include Kudoa septempunctata and entero-
aggregative Escherichia coli infections [1].

Class 2 and Class 3 infectious diseases are subject to a
mandatory surveillance system, necessitating the reporting of
all suspected cases. In contrast, Class 4 infectious diseases are
monitored through a sentinel surveillance system, where con-
firmed cases must be reported by designated surveillance in-
stitutions [1]. For Class 4 infectious diseases, if more than two
individuals consume the same food (including drinking water)
and simultaneously exhibit symptoms of intestinal infection,
this is classified as an infectious disease outbreak and reported
as a cluster case, prompting an epidemiological investigation
[2].

Currently, five regional Centers for Disease Control and
Prevention—Ilocated in the Seoul Metropolitan area, Chung-

cheong area, Honam area, Gyeongbuk area, and Gyeongnam

www.phwr.org Vol 18, No 1, 2025

area—are responsible for managing epidemiological investi-
gations into water and foodborne infectious diseases report-
ed through the Integrated Information System for Infectious
Disease Control (formerly the Integrated Disease Health
Management System). Meanwhile, the Korea Disease Control
and Prevention Agency (KDCA) conducts investigations and
analyzes the outbreak of water and foodborne infectious dis-
eases at the national level. This investigation aimed to assess the
nationwide outbreak occurrence of water and foodborne infec-
tious diseases reported in 2023 through the Integrated Disease
Health Management System and to discuss future key response

directions.

Methods

Based on data concerning water and foodborne infec-
tious disease outbreaks reported to the Integrated Disease
Management System from January 1 to December 31, 2023,
an analysis was conducted on outbreak occurrence by region,
month, scale, and location. To calculate and visualize the inci-
dence rate (measured per 100,000 population) by region, the
2023 resident registration central population data provided by
the National Statistical Office (Korean Statistical Information
Service, https://kosis.kr) was utilized. Following the calcula-
tion of the incidence rate (per 100,000 population) for cities,
counties, and districts, the Statistical Geographic Information
Service (https://sgis.kostat.go.kr) provided by Statistics Korea
was employed to visualize the distribution of outbreak report
rates by region.

Currently, epidemiological investigations of water and
foodborne infectious disease outbreaks are conducted by the

respective public health centers. Epidemiological investigation
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reports for small-scale outbreaks (<7 cases) are prepared by
the respective city or province, while reports for large-scale
outbreaks (=7 cases) are reviewed and disseminated by the rel-
evant regional Centers for Disease Control and Prevention. At
this stage, the causative pathogens, sources of infection, and
outbreak locations should be identified through statistical anal-
yses of the data collected during the epidemiological investi-
gations and laboratory tests, in accordance with the standards
outlined in the water and foodborne infectious disease control
guidelines (2024). Moreover, diagnostic criteria for pathogens
are employed to confirm the presence of pathogens responsible
for an outbreak. To ascertain the source of infection, the three
factors for establishing epidemiological relevance—temporal

contingency, statistical significance of the strength of relevance,

and consistency with existing knowledge—must be considered.
Thus, to identify the distribution of presumed causative patho-
gens, suspected sources of infection, and occurrence locations,
this investigation analyzed the reported findings and evalua-
tions of relevant investigation reports. All descriptive statisti-
cal analyses were conducted using Microsoft Office Excel 2021

(Microsoft).

Results

From January 1 to December 31, 2023, a total of 600 wa-
ter and foodborne infectious disease outbreaks were report-
ed to the Integrated Disease Management System, affecting

12,698 cases (Table 1). Among these outbreaks, 329 (54.8%)

Table 1. Number of water and foodborne outbreaks by scale and region in 2023
Number of outbreaks Proportion (%) Number of cases (lgglrdf (;1(()3%668)2)
Total 600 100.0 12,698 24.7
Small scale (<7 cases) 271 45.2 970 -
Large scale (=7 cases) 329 54.8 11,728 -
Region
Seoul 73 12.2 2,362 25.2
Busan 60 10.0 1,021 31.0
Daegu 23 3.8 521 219
Incheon 26 4.3 407 13.6
Gwangju 16 2.7 1,002 70.6
Daejeon 7 1.2 23 1.6
Ulsan 12 2.0 210 19.0
Sejong 4 0.7 29 7.5
Gyeonggi 116 19.3 3,223 23.6
Gangwon 53 8.8 681 44.6
Chungbuk 21 3.5 342 21.5
Chungnam 37 6.2 663 31.1
Jeonbuk 17 2.8 327 18.6
Jeonnam 21 3.5 455 25.2
Gyungbuk 46 7.7 516 20.2
Gyungnam 55 9.2 669 20.6
Jeju 13 2.2 247 36.6
-=not available. “Incidence rate=(No. of cases/No. of the resident registered population)x100,000.
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were classified as large-scale, while 271 (45.2%) were classified
as small-scale. The highest number of outbreaks was reported
in Gyeonggi, with 116 outbreaks (19.3%), followed by Seoul
with 73 outbreaks (12.2%), Busan with 60 outbreaks (10.0%),
Gyeongnam with 55 outbreaks (9.2%), and Gangwon with
53 outbreaks (8.8%). In terms of incidence rates per 100,000
population, Gwangju reported the highest incidence rate at
70.6, followed by Gangwon at 44.06, Jeju at 36.6, Chungnam at
31.1,and Busan at 31.0.

Analysis of the incidence rate per 100,000 individu-
als by city, county, and district revealed that Haenam-gun
in Jeollanam-do had the highest incidence rate at 305.7, fol-
lowed by Uiwang-si in Gyeonggi-do at 284.5, Sunchang-gun
in Jeollanam-do at 269.5, Taebaek-si in Gangwon-do at 222.9,
and Hongcheon-gun in Gangwon-do at 222.0 (Figure 1).

By monthly, the highest number of outbreaks occurred

in April, with 59 outbreaks (9.8%). This was followed by

February with 56 outbreaks (9.3%), December with 55 out-
breaks (9.2%), August with 54 outbreaks (9.0%), and January
with 52 outbreaks (8.7%; Figure 2A). Meanwhile, the greatest

269.5
192.2-269.5

114.9-192.2
62.3-114.9

Figure 1. Distribution of incidence rate* (per 100,000) of
water and foodborne outbreaks by administrative districts
*Incidence rate=(No. of cases/No. of the resident registered
population)x100,000
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Figure 2. Distribution of monthly outbreaks of water and foodborne disease in 2023

(A) Distribution of monthly outbreaks of water and foodborne disease by scales. Small scale was defined as less than seven cases in outbreak.

Large scale was defined as more than seven cases in outbreak. (B) Distribution of monthly outbreaks of water and foodborne disease by locations
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number of patients affected by water and foodborne infectious
diseases was observed in September, with 1,966 cases (15.5%),
followed by July with 1,625 cases (12.8%), April with 1,276
cases (10.0%), and both August and December, each with
1,149 cases (9.0%; Figure 2B).

The analysis of outbreak locations by scale revealed that
of the 275 outbreaks in restaurants, 75 (27.3%) were classi-
fied as large-scale and 200 (72.7%) as small-scale (Table 2).
Additionally, among the 217 outbreaks related to educational
and childcare facilities, there were 172 (79.3%) large-scale out-
breaks and 45 (20.7%) small-scale outbreaks. Restaurants ac-
counted for the most frequent outbreak locations, comprising
275 outbreaks (45.8%), followed by educational and childcare
facilities with 217 outbreaks (36.2%), group living facilities

with 41 outbreaks (6.8%), and workplaces as well as military,

police, and firefighting facilities, each with 22 outbreaks (3.7%).
Within the educational and childcare facilities, the data indi-
cated that childcare centers experienced the highest number of
outbreaks, totaling 89 (14.8%), followed by elementary schools
with 42 outbreaks (7.0%) and kindergartens with 38 outbreaks
(6.3%). Notably, when excluding outbreaks with “unknown”
locations, large-scale outbreaks had the highest average num-
ber of cases per outbreak in “academy”—91.8 cases—indica-
tive of high student concentration, followed by group facilities
such as nursing homes, hospitals, and rehabilitation centers
with an average of 63.0 cases, and funeral homes and wedding
halls with 57.6 cases.

Further analysis of outbreaks by location and time period
revealed that 61.1% (33 outbreaks) of outbreaks in restaurants

occurred in August, while 58.2% (32 outbreaks) of outbreaks

Table 2. Number of water and foodborne outbreaks by location in 2023
Small scale? Large scale” Total
Location Number of Number i 225 Proportion Number of Number N 727 Proportion  Number of Number
outbreaks of cases 10 3SESPET (o) outbreaks of cases oo Pl (%) outbreaks of cases
outbreak 1 outbreak
Educational facilities 45 207 4.6 20.7 172 4,882 28.4 79.3 217 5,089
Childcare center 25 114 4.6 55.6 64 1,027 16.0 37.2 89 1,141
Kindergarten 8 36 4.5 17.8 30 976 325 17.4 38 1,012
Elementary- 11 51 4.6 24.4 68 2,551 37.5 39.5 79 2,602
middle - high school
University, etc 1 6 6.0 2.2 10 328 32.8 5.8 11 334
Workplace 3 16 5.3 13.6 19 834 43.9 86.4 22 850
Home 10 28 2.8 83.3 2 15 7.5 16.7 12 43
Funeral, wedding hall 2 7 3.5 16.7 10 576 57.6 83.3 12 583
Academy 1 4 4.0 20.0 4 367 91.8 80.0 5 371
Military - police - 1 2 2.0 45 21 0643 30.6 95.5 22 645
firefighting facilities
Crowded facilities” 5 21 4.2 17.2 24 1,512 63.0 82.8 29 1,533
Restaurant 200 669 3.3 72.7 75 2,576 34.3 27.3 275 3,245
Unknown 4 16 4.0 66.7 2 323 1615 333 6 339
“Small scale was defined as less than seven cases in outbreak. Large scale was defined as more than seven cases in outbreak. "Crowded
facilities include nursing homes, hospitals, rehabilitation centers, and retreat centers, etc. “Proportion was calculated by dividing by the total
number of outbreaks (%).
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in educational and childcare facilities took place in December
(Figure 2).

In the event of an outbreak of a water and foodborne in-
fectious disease, investigations are conducted to identify the
presumed source of infection and the causative pathogens
through epidemiological analysis. The results of these investi-
gations (Figure 3) indicate that, out of a total of 600 outbreaks,
the largest number had an “unknown” source of infection,
comprising 373 outbreaks (62.2%). This was followed by out-
breaks attributed to “carriers (e.g., human-to-human trans-

mission, food service employees)” with 84 outbreaks (14.0%)

budaejjigae)” with 36 outbreaks (6.0%). Regarding causative
pathogens, “norovirus” was the most commonly identified, ac-
counting for 204 outbreaks (34.0%), followed by “unknown”
with 182 outbreaks (30.3%) and “Salmonella” with 48 out-
breaks (8.0%). When examining causative pathogens based
on presumed sources of infection—excluding cases where the
source was “unknown”—it was found that in instances involv-
ing “carriers (e.g., human-to-human transmission, food ser-

» «

vice employees),” “norovirus” was identified as the source of
infection in 92.8% of outbreaks. Conversely, for cases linked

to “other foods (e.g., mixed foods such as kimbap and bu-

and “other foods (e.g., mixed foods such as kimbap and daejjigae),” “Salmonella” represented the highest proportion,
No. of outbreaks [ 0 [J 1-10 [ 11-50 [ 51-100 [ 101-150 [EH 2151
Source of infection*
More
Vegeta | Pickled .
Sea ) Other than Environ Un-
E Beef Pork Poul N
ggs eel orl oultry food ble§ vegeta | Bakery [ Water | Carriers foods two “ment Known
or fruits -bles
foods
Suspected pathogens

Norovirus

Salmonella

Campylobater jejuni

Clostridium
perfringens

Enteropathogenic
Escherichia coli

Staphylococcus
aureus

Bacillus cereus

Enterohemorrhagic
Escherichia coli

Hepatovirus A
Hepatovirus E
Rotavirus

Multiple infection
Others

Unknown 1 1 1 1

| o]
(2]

1 3 2

Figure 3. Distribution of suspected pathogens according to suspected source of infection in water and foodborne outbreaks
*Eggs: eggs, egg products, etc., seafood: raw fish, fish, oysters, seaweed, seafood, fish, etc., pickled vegetables: kimchi, pickled vegetables, etc.,

water: groundwater, water purifiers, tap water, etc., carriers: suspected of human-to-human transmission, food handlers, etc., other foods:

mixed foods such as kimbap, budaejjigae, naengmyeon, jeon, etc.
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accounting for 33.3%. Notably, in cases where the presumed
source of infection was identified as “eggs (eggs and egg prod-
ucts),” the causative pathogen was confirmed to be “Salmonella”

in all instances.

Discussion

From January 1 to December 31, 2023, a total of 600 wa-
ter and foodborne infectious disease outbreaks were reported
nationwide. While the timing of these outbreaks varied de-
pending on whether the causative pathogen was viral or bac-
terial, they generally occurred throughout the year. In 2022,
there were 86 outbreaks in July, 70 in June, and 58 in May,
with relatively high occurrences in the summer months. In
contrast, data from 2023 indicated no clear seasonal pattern in
the monthly number of reported outbreaks (water and food-
borne infectious disease control guidelines, 2024); however,
there was an upward trend in the number of patients relative to
the number of outbreaks.

The average number of cases per outbreak began to rise
in June, when the average monthly temperature increased to
23.4°C (maximum temperature: 34.0°C). July recorded the
highest number of patients, with 1,625 cases (compared to
1,031 cases in 2022) at an average temperature of 26.7°C
(maximum temperature: 34.9°C). In September, the number
of cases peaked 1,966 (compared to 749 in 2022), coincid-
ing with an increase in the average maximum temperature to
32.8°C. Epidemiological investigations revealed that the ma-
jority of pathogens responsible for outbreaks during this pe-
riod were identified as bacteria such as Salmonella, pathogenic
Escherichia coli, and Campylobacter. These findings corrobo-

rate previous studies [3,4] that suggested a higher temperature
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and humid environment facilitate the proliferation of patho-
genic bacteria, thereby escalating the risk of infectious disease
transmission.

In educational and childcare facilities, there was a notice-
able rise in water and foodborne infectious disease outbreaks
in March and September, coinciding with the beginning of the
school year. Notably, outbreaks were particularly prevalent
in childcare centers (14.8% of total outbreaks), kindergartens
(6.3%), and elementary schools (7.0%), where the population
consists primarily of infants, toddlers, and young children.
Although these facilities implement education and manage-
ment protocols regarding personal hygiene to prevent infec-
tious diseases, it is presumed that outbreaks continue to occur
frequently due to the high population density, communal din-
ing settings, and the heightened risk of disease transmission as-
sociated with shared facilities such as restrooms [4]. Therefore,
childcare facilities that accommodate infants and young chil-
dren must rigorously enforce both environmental hygiene
management and educational programs focused on personal
hygiene practices.

The proportion of outbreaks attributed to human-to-hu-
man transmission, excluding those with an “unknown” pre-
sumed source of infection, was found to be highest at 14%.
This proportion may be influenced by human-to-human
transmission being the primary route for norovirus transmis-
sion, especially given the rapid increase in norovirus infections
in January 2023. Norovirus is primarily transmitted through
the consumption of food contaminated with the virus present
in stool and vomit [5,6]; however, human-to-human trans-
mission is also recognized as a significant contributor to noro-
virus infections [7]. Generally, when determining the source

of infection, if no association with food or water intake is
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established based on results from human and environmental
specimen tests, the evaluation considers the incubation period
of the pathogen, the movement of symptomatic patients, and
the outbreak curve. If these factors indicate it is reasonable, the
source is “presumed to be human-to-human transmission.”
Therefore, to mitigate the risk of transmission through direct
contact with an infected individual or indirect contact with
contaminated objects, it is essential to adhere strictly to person-
al hygiene protocols and to disinfect affected environments [0].

The KDCA operates a “summer emergency quarantine
system” aimed at intensively controlling and responding to the
spread of water and foodborne infectious diseases during the
peak season of outdoor activities (May to September) when
food hygiene management is critical due to high tempera-
tures and humidity. Nevertheless, to facilitate the monitoring
and immediate response to related outbreaks throughout the
year, we manage the spread of water and foodborne infectious
diseases via this system. Analysis of outbreaks in 2023 high-
lighted the necessity of maintaining a surveillance system for
water and foodborne infectious diseases, particularly to address
outbreaks such as norovirus infections that may occur during
colder seasons, in addition to those caused by bacteria in the
summer.

Furthermore, to preemptively prevent large-scale outbreaks
of water and foodborne infectious diseases, we are educating
the public on adhering strictly to preventive measures. These
measures include consuming safe water and food (such as
cooking and boiling), washing hands with soap under running
water for over 30 seconds, and refraining from cooking while
experiencing diarrhea symptoms [4]. Additionally, we are pro-
moting awareness of infectious disease prevention and compli-

ance with hygiene standards among group meal managers and

www.phwr.org Vol 18, No 1, 2025

cooks working in educational and childcare facilities, where
students and young children, who are particularly vulnerable
to infection, are present.

Several limitations within the surveillance system for wa-
ter and foodborne infectious disease outbreaks remain to be
addressed.

First, the symptoms of water and foodborne infectious
diseases are generally mild, such as vomiting and diarrhea.
Consequently, if cases are not reported in a timely manner,
the collection of samples and investigations into food and wa-
ter intake histories may be delayed. This can hinder the iden-
tification of the presumed source of infection or the causative
pathogen. In the analysis of presumed infection sources in
2023, 62.2% of outbreaks were classified as “unknown.” This
is likely attributable to inadequate specimen acquisition related
to delays in report submission during outbreaks, challenges in
securing preserved food for epidemiological investigations, and
low isolation rates of pathogens from both food and environ-
mental samples. Therefore, it is essential to conduct ongoing
education and public relations efforts to ensure that individu-
als exhibiting symptoms of enteric infections promptly report
these symptoms to affiliated organizations or competent health
institutions, facilitating effective epidemiological investigations.

Second, the results of epidemiological investigations, as
reported by public health centers, are reviewed and dissemi-
nated by personnel in charge at regional disease response cen-
ters. However, differences in opinion may arise among these
regional centers concerning the criteria set forth in the guide-
lines, such as the presumption of “human-to-human trans-
mission,” when determining the source of infection. Thus, it is
crucial to develop measures to address these discrepancies.

The surveillance system for water and foodborne infectious
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disease outbreaks serves as a proactive mechanism for curtail-
ing the spread of such diseases within communities and for
swiftly identifying sources of infection once an outbreak is rec-
ognized. To prevent large-scale outbreaks in the future, we are
planning to implement campaigns and educational initiatives
focused on prevention protocols, as well as to continue efforts

aimed at enhancing the rate of infection source identification.
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