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20234 2ol H&=AF 24 Ay AR 2009 7] &
Ast 1, AEAAT IR 14,207H(26.1%)°]31ct. ZHE

AHLAR % 6,829%(52.1%)0] AEAALYG ARE A

aeiet.

@ AAE2?
FEANGIAT A 2E FRAYS B v A 2] u]3
At) 900%2] 29 dFEIE Holh, FEANLARE o
Ho] £24F EYoU, ARALES AYo] £ 48
oA e HolT TABZ] A% A wEe] 19
Fow AN A @ Az Belvt Fasit

H 20229 A AAHOR 1,0609 BollA Ao] FAYFH
I, 130%F o] AFgstaint2]. 20229 W 23 A2
19,540%9(A+ 107 B 39%), AFFAR= 2,00078(A+
109t ¥ 3.8%) 2% BAHE/NE7]4(Organization for
Economic Co-operation and Development) 3] 387i= &
2 IYE 291, AFGE 4992 Uetsted 29 FA S 99

g FoltH2,3]. TR AlA| Q1] oF 429 1 A7t &
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29 o
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A AN 29 HER 2AR T4
o 54 2R AEREA 249 ARSI 25 YT
A W2 2R T B3R 2 SRl HEAE
oz 2% 9 FRANLY AAHEN2 2 1HNS 4

AHtuberculin skin test], 18 H| &7 v} EH]H At interferon-

i

gamma releasing assay]) S A|3¥5t1l, A=t 4o A&

wattH1 41 99AE AR R Aget 494

A 202349 19 195E 129 3147H4] 2 S
A 2H] ATH 587 AHTA 17,663 F A1
7Ht) 6,06782 AQSt 11,5969 7HEHE4 21,5021

I 2ARE A JeAA 3,620709) HEAF 86,3028 0.2
20249 219 7|22 EA6lH +4 -2 Microsoft
Excel 2018 Z213Hg o]&oto] AT YAl Ao w2
A&, 271 A9, FEAYREA 9 A7 A Rl

2t
2 1

1. 20234 Z8Y HEX} XA Hat
202349 17,6637H7-9 3,6207) WRALE oz
% 107.80499 W24 2A7F AW AT 29

98.8%, AEAATY A& 89.5%At. AAFAE 59

www.phwr.org Vol 17, No 36, 2024


http://www.phwr.org

ZF 108t B9 460.47), AGAE FEA7 1018(HEAE 10
ot W} 117.08)0.8 7EHEATF ATAA HEA]0] o
8} 571 AeeAL WAYo] oF 3.94] &9ttt T 20234 Lut

HA= 2008 (HEAF 107 Y 185.5%),
s FEE

FEAMZAEL

(=l = e

1. 29 JAE52 A S €%, 20234
= | 7t& ETAIA
SE7] A9} - 17,663 -
AGAE AL A - - 3,620
&2 107,804 21,502 86,302
29 AR 106,563 (98.8) 21,265 (98.9) 85,298 (98.8)
7t AR 200 [185.5] 99 [460.4] 101 [117.01
FEANTE AA AR 60,754 19,887 40,867
A 54,354 (89.5) 16,208 (81.5) 38,146 (93.3)
FEANTAR 14,207 (26.1) 4,182 (25.8) 10,025 (26.3)
i=Ae Fv 13,102 3,944 9,158
A ZA|Z2; 6,829 (52.1) 2,966 (75.2) 3,803 (42.2)
X2 A7} NEEIS 4,252 (62.3) 1,808 (61.0) 2,444 (63.3)
=E 2,577 (37.7) 1,158 (39.0) 1,419 (36.7)
o9} 1, (/107 (%).
2. Q700 wE HEA A A3, 20239
Zal A7l HEAA4E 42
il HEX =z
DAt 7t ZSSIRE HARK XL NEINEN . -
INEEES NS
A 107,804 106,563 200 [185.5] 54,354 14,207 (26.1) 6,829 (52.1) 4,252 (62.3) 2,577 (37.7)
0-4A 844 826 0 [0.0] 689 169 (24.5) 147 (91.3) 75 (51.0) 72 (49.0)
5-14A 4,087 4,057 3 [73.4] 3,045 326 (10.7) 262(88.5)  135(51.5) 127 (48.5)
15-49A4] 39,165 38,672 59 [150.6] 24,263 3,440 (14.2) 1,856 (58.2) 1,206 (65.0) 650 (35.0)
50-69A 35,346 34,963 51 [144.3] 20,621 7,850 (38.1) 4,249 (59.3) 2,709 (63.8) 1,540 (36.2)
70A] o] A 28,362 28,045  87[306.71 5736 2,422 (42.2) 315(13.7) 127 (40.3) 188 (59.7)
7tE 21,502 21,265 99 [460.4] 16,208 4,182 (25.8) 2,966 (75.2) 1,808 (61.0) 1,158 (39.0)
0-4A 480 472 0 [0.0] 454 110 (24.2) 100 (98.0) 45 (45.0) 55 (55.0)
5-14A4] 1,491 1,480 3201.2] 1,429 253 (17.7) 212(93.00 112(52.8) 100 (47.2)
15-49A4] 7,266 7,169 35 [481.7] 6,757 1,054 (15.6) 760 (76.2) 492 (64.7) 268 (35.3)
50-69A] 8,171 8,116  33[403.9] 6,542 2,416(36.9 1,759 (77.1) 1,098 (62.4) 661 (37.6)
70A] o] 4,094 4,028 281068391 1,026 349 (34.0) 135 (40.2) 61 (45.2) 74 (54.8)
At 86,302 85,298 101 [117.01 38,146 10,025 (26.3) 3,863 (42.2) 2,444 (63.3) 1,419 (36.7)
0-4A 364 354 0 [0.0] 235 59 (25.1) 47 (79.7) 30 (63.8) 17 (36.2)
5-14A) 2,596 2,577 0 [0.0] 1,616 73 (4.5) 50 (73.5) 23 (46.0) 27 (54.0)
15-49A] 31,899 31,503 24 [75.2] 17,506 2,386 (13.6) 1,096 (50.0) 714 (65.1) 382 (34.9)
50-69A 27,175 26,847  181[66.2] 14,079 5,434 (38.6) 2,490 (51.0) 1,611 (64.7) 879 (35.3)
704 o] A} 24,268 24,017 59 [243.1] 4,710 2,073 (44.0) 180 (9.2) 66 (36.7) 114 (63.3)
o) 9, [/10°1, (%).
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Q7o) A% A PHBQAT 108 FY 30.6E o & 371 2BAL golch HRARGIEE 704 o)yl
15,00 £ 2L oSt ARANILEL ISR 440%E M BRAT ARAREL 0,242 4 Wk
27 25.8% (4.182%), WEAE WS 26.3% (10,025%)  Uolh ol@4E HEARGY ARALES SolAl P4

2 ushdt dEaugadel AuAde A5gEA7 2 HATHE 2).

75.2% (2.966%), WAL FEA7} 42.2% (3,863 D) 7

ol2 Beth 20244 29 19 7% ABANURA A=A F 2, 20234 TCIA|AE ZsH YEX} EA Za
A

oF 62.3%7F A=t AREJL, 37.7%7 AR AP U= 20239 Alxd AR F JGEAIH Lol geld
BHIEFATHIE 1). 6,2054 F AEA A AA] 71200 whet 3,620 2AL

TFHEAEFAY A™S 50-69A4] 38.0% (8,171%), 15-49 £ Agstdon, o= HW(3,4167) B4 6.0% 57kt 5=
Al 33.8% (7,266%), 7041 o4 19.0% (4,094%) w01t ATk JTAAE A ASL ARAF 44.4% (1,6077)2.

7t A= 704 olido] 28%W(HEA 109 B 683.9 2 7P WrA, ARSIEAAIAE 28.7% (1,0387), o=27|H
HOE 7P =X 1574941, 50-69A4] <=oldtt. FEZH 16.2% (58671) =olqdct. Ayl thu] L2/ Z 29.2% (7
HHEEL 50-69417F 36.9%2 71 &9k ABAZE A ), APAAE 25.0% (57), ARIEAAA 22.8% (1937) <=
77.1%2 7V A debdth 5-14419F 15-49419) FEA o0& UM, g 13.7% (347) HASIATHIE 1).
AGAEL 17.7%, 15.6%2 T2 Ao Hla] FYAT 2 HE2 109 ¥ 71 daAskts wHAHo] 222,580 =
BAZEL 93.0%, 76.2%2 &9l 14 9T, ABIEAAA 173.47, 927]80] 110.2%,
A HE229] AH2 15-494] 37.0% (31,899%), AF47o] 97.27 ol AaL R /B E A= 7 ARt
50-69A1 31.5% (27,1759), 70A] ol4} 28.1% (24,268 7} QIich. FEZAALY AARES BE 7|Ho|A 90% o4
g) =0l ek, F7F AdAt= 704 oldel 598(HEA 10 o|x, FEAHGFES WHAH] 43.6% (209%8)E 7t

g T 243.1%) 22 7 =R, 0-4419F 5-14A4101 4] & 2UAT AZAIRAES 37.0% (7T19)22 WUt E3

2,500 -

B 2019

% 2020 2090, o4

2,000 - 2021 1,971 1.9
_ [ 2022
3 = 2023 fioee 1907
<k 1,500 -
=l
60
=z 128
< 1,000 1 0 2 51859849
651650
514 125—86
500 -
266249515 219204 164
66 68 39 54 31 5129 26 20 25 ﬁﬂlﬁl
0 . — - : T ) T !
s ozl ELHEE, THNY  ABERAY A atel Al

I3 1. AT 5EZH ARAAY A9 AstRAb @9(2019-20234)
IS EAAA: RIEA A, FAABAAA, o BN, HALPAY, e&QAAE 5 £

1) HTAE ESA ZA LA 7|ES 2SR SETIHH GAF 21 SHOZ =IE FR, 2SR SETIYA BA 2 SHOIL 88 XM o 330 HRlE 82,
HTAIE LOIM T2 (2L 24810 671 O[] 25 Zelietilrt 23 01y 2der 32, HelZts Zaich O bM| 0|2te| Zetait AE Z2Y
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B 3. AdA g 29 A2 24 23 20234
2w A mm aam T/ MERR W ey LS
ZAF A 3,620 215 586 31 1,038 25 1,607 118
HAEA 86,302 11,820 16,339 1,404 35,764 899 17,486 2,590
29 AL 85,298 11,773 16,189 1,396 35,257 888 17,249 2,546
(98.8) (99.6) (99.1) (99.4) (98.6) (98.8) (98.6) (98.3)
F7F Ak 101 1 18 0 62 2 17 1
[117.0] [8.5] [110.2] [0.0] (173.4]  [222.5] (97.2] [38.6]
AEAS HAF AR 40,867 6,407 6,630 484 14,123 501 11,138 1,584
ad AR 38,146 6,150 6,156 480 12,938 479 10,370 1,573
(93.3) (96.0) (92.9) (99.2) (91.6) (95.6) (93.1) (99.3)
ZAEANT AR 10,025 496 1,631 47 4,468 209 2,859 315
(26.3) 8.1 (26.5) (9.8 (34.5) (43.6) (27.6) (20.0)
2] 2 AL 9,158 457 1,429 46 4,100 192 2,630 304
A Z A A2} 3,863 229 554 29 1,643 71 1,250 87
(42.2) (50.1) (38.8) (63.0) (40.1) (37.0) (47.5) (28.6)
A54d1 A=ads 2,444 154 417 14 962 46 806 45
(63.3) 67.2) (75.3) (48.3) (58.6) (64.8) (64.5) (51.7)
5% 1,419 75 137 15 681 25 444 42
(36.7) (32.8) (24.7) (51.7) (41.4) (35.2) (35.5) (48.3)
ool A, 1, [8/10°], (%)

=AU AR

TR /AW S AT APAHE %
A2Fg0] 50% ©ISH2 Lheteh(E 3).

r OI
(=

35Uz 74
o 179 37t SO ALHOR i
AEAE SRl EARAS-19 $POR AT Auar
of 37k ABE ARRr] 9 JFOR 20224 2 ES 7
4 o|% 20234 TH F7FEgOL AAH L
oItk Uzt A5 2AE o) 27 0
AL F 1,1353(F34 109 3T 184.9%)°
g 486.79), A

HEA $E 587 AU Gao 1

Stal ot HeAd

Hol|x

454 B C04B(AEA 109
S4 % 531W(AEA 108 B 108.4%)0]m), HEAEA
7h ARAIA RE A0 W]a) oF 4u)heF A Lepdeh WS

Ae] HRAALYRE HSUERQ6.5%7F WAL 95

GAd A
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A IR 2

A7t ARE GRIRES 4

A ] 2047(6.0%) 27
stolet] 1 % AFSEAAA 19370] driegich 271 2
LA AT AP EA A

0

or] 20239 ABNE FEA 108 B
A A dreidth, WPAINY 24 A4} BA kot F2
F70] DA Elo] AASHE B 4% AT A, AR
Telo] AT SO Qlstel ABTA WA o] A F
240] BxHT IrHOL E8 AR 0] 27} Zag
A g 9 AR ANRGE] S AL WEA il
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Results of the Tuberculosis Contact Investigation, 2023
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ABSTRACT

Tuberculosis (TB) is an airborne infectious disease caused by Mycobacterium tuberculosis, which is spread by infected
patients. Upon infection, some individuals develop active TB, whereas others remain in a state of latent TB infection (LTBD),
in which the bacterium resides without symptoms or transmission, potentially progressing to active TB. The prompt diagnosis
and treatment of LTBI are crucial for effective TB management. When TB cases occur, rapid epidemiological investigations are
conducted to identify contacts in households and congregate facilities, followed by testing for TB and LTBI. In 2023, 107,804
contacts were investigated across 17,663 households and 3,620 facilities, and 200 additional TB cases (185.5 per 100,000
contacts) were detected. Among household contacts, 99 additional TB cases (460.4 per 100,000 contacts) were detected, 3.9
times higher than the 101 cases (117.0 per 100,000 contacts) among congregate facility contacts and 15.0 times higher than
the incidence in the general population (30.6 per 100,000 population). The LTBI rate was 26.1% (14,207) and was similar
between household and facility contacts. increased with age, however, treatment initiation rates were low in older age groups.
Targeting high-risk contacts for TB and LTBI testing and treatment aims to reduce TB incidence to <20 cases per 100,000 by
2027. The Korea Disease Control and Prevention Agency continues to promote screening and treatment among these contacts,

emphasizing safety and individualized benefits, even in older age groups.

Key words: Tuberculosis; Latent tuberculosis infection; Contact investigation; Household contacts; Contacts in congregate

settings

*Corresponding author: Young-Joon Park, Tel: +82-43-719-7310, E-mail: pahmun@korea.kr

Introduction develop active TB later in life, while the majority will remain in

a state of latent TB infection (LTBI) that does not progress to

Tuberculosis (TB) is a respiratory infectious disease caused active TB due to an ongoing immune response [1].
by the Mycobacterium tuberculosis complex, which is released According to the World Health Organization, 10.6 million
into the air when an individual with active TB coughs or sneez- people worldwide were affected by TB in 2022, resulting in 1.3

es. Only 5-10% of people infected with M. tuberculosis will million TB-related deaths [2]. In the same year, Republic of
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Key messages
(D What is known previously?

Compared to the general population in 2022, the inci-
dence of tuberculosis (TB) was 14.3 times among house-
hold contacts and 3.9 times among congregate setting
contacts.

@ What new information is presented?

In 2023, among the investigated TB contacts, 200 cas-
es were identified early, 26.1% had latent TB infection
(LTBI), with 52.1% initiating treatment.

(® What are implications?

Successful treatment of LTBI can prevent up to 90% of
TB cases compared to untreated individuals. Rates of
LTBI increased with age, but treatment initiation rates
were low. Given their elevated risk, older adults will ben-
efit from screening and managing LTBI.

Korea (ROK) reported 19,540 TB cases (39 per 100,000 pop-
ulation) and 2,000 TB-related deaths (3.8 per 100,000 popu-
lation), ranking second in TB incidence and fourth in mortality
among the 38 Organization for Economic Co-operation and
Development countries. The ROK continues to work toward
eliminating the disease [2,3]. Approximately one-quarter of
the global population is infected with LTBI. Low-incidence
countries place particular emphasis on the early detection and
treatment of active TB and LTBI as crucial steps toward eradi-
cating TB [2].

TB contact investigation is aimed at detecting additional
patients with active TB and people with LTBI by conducting
tests on individuals who were in contact with patients with TB
and treating them to prevent further spread and outbreaks.
This approach is a critical strategy for TB elimination and is

mentioned in the “3rd Comprehensive Plan for Tuberculosis

www.phwr.org Vol 17, No 36, 2024

Management (2023-2027)” to reduce the incidence rate of
TB to 20 or fewer cases per 100,000 people by 2027.

This report presents the results of a contact investigation
of patients with TB conducted in 2023, analyzing TB contacts
characteristics by age and type of facility they were admitted
to. The findings will serve as a basis for developing strategies to

eradicate TB.

Methods

TB epidemiological investigations consist of a TB patient
investigation and a contact investigation, with contact inves-
tigations divided into family contacts and congregate facility
contacts. Contact investigation refers to the process of identi-
fying contacts with active TB and LTBI (through a tuberculin
skin test or an interferon-gamma releasing assay) and provid-
ing appropriate treatment [1,4]. Congregate facility contacts
are those who are at a high risk of acquiring TB infection or
developing the disease if infected with M. tuberculosis, based
on the infectivity of patients with TB, the estimated duration of
infectivity, and the characteristics of the contacts as well as the
time and space of contact.

The study included 17,663 patients with respiratory TB
reported to the Integrated Disease and Health Management
System from January 1 to December 31, 2023. The sample
comprised 21,502 household contacts of 11,596 patients with
respiratory TB (excluding 6,067 patients with respiratory TB
who living alone [single-person households]) and 86,302 con-
tacts from 3,620 investigated congregate facilities. It analyzed
as of February 1, 2024. Microsoft Excel 2018 was used to con-
duct a frequency analysis of contacts, additional patients with

active TB and people with LTBI, and treatment status by age
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and congregate facility.

Results

1. Results of the 2023 TB Contact Investigation
In 2023, a total of 107,804 contacts were investigated
from 17,663 households and 3,620 congregate facilities. The
active TB screening rate was 98.8%, while the LTBI screening
rate was 89.5%. TB testing identified 200 (185.5 per 100,000
contacts) additional patients with active TB, while LTBI test-
ing discovered 14,207 individuals (26.1%) with LTBIL. Ninety-
nine additional patients with active TB (460.4 per 100,000
contacts) were identified among household contacts, while
101 additional patients were discovered among the congre-
gate facility contacts (117.0 per 100,000 contacts). Therefore,
the proportion of additional patients with active TB was ap-
proximately 3.9 times higher among household contacts than
among congregate facility contacts. In 2023, the proportion
of additional patients with active TB among household con-

tacts was approximately 15.0 times higher than in the general

population (30.6 per 100,000 people). The LTBI rates were
25.8% (4,182) among household contacts and 26.3% (10,025)
among congregate facility contacts. The rates of treatment ini-
tiation for LTBI were 75.2% (2,966) among household con-
tacts and 42.2% (3,863) among congregate facility contacts,
showing a significant difference. As of February 1, 2024, ap-
proximately 62.3% of those who had received treatment for
LTBI had completed their treatment course, while 37.7% were
still receiving treatment (Table 1).

Among household contacts, 38.0% (8,171) were aged 50-
69 years, 33.8% (7,266) were aged 15-49 years, and 19.0%
(4,094) were aged >70 years. The number of additional pa-
tients with active TB was the highest among those aged >70
years at 28 (683.9 per 100,000 contacts), followed by those
aged 15-49 years and 50-09 years. The LTBI rate was highest
in the 50-69 year age group at 36.9%, and the treatment ini-
tiation rate was also highest at 77.1%. The LTBI rates among
those aged 5-14 years and 15-49 years were lower than those
of other age groups (17.7% and 15.6%, respectively). However,

the treatment initiation rates were high at 93.0% and 76.2%,

Table 1. Results of the contacts investigations, 2023

Category Total Household Congregate settings
No. of pulmonary tuberculosis cases - 17,663 -
No. of contacts investigations - - 3,620
No. of contacts 107,804 21,502 86,302
TB tests TB tested 106,563 (98.8) 21,265 (98.9) 85,298 (98.8)
TB cases 200 [185.5] 99 [460.4] 101 [117.0]
LTBI tests No. of eligible cases for testing 60,754 19,887 40,867
LTBI tested 54,354 (89.5) 16,208 (81.5) 38,146 (93.3)
LTBI cases 14,207 (26.1) 4,182 (25.8) 10,025 (26.3)
No. of eligible cases for treatment 13,102 3,944 9,158
Performed treatment 6,829 (52.1) 2,966 (75.2) 3,863 (42.2)
Treatment results Treatment complete 4,252 (62.3) 1,808 (61.0) 2,444 (63.3)
Under treatment 2,577 (37.7) 1,158 (39.0) 1,419 (36.7)

Unit: case, person, [cases/ 10° contacts], (%). TB=tuberculosis; LTBI=latent tuberculosis infection.
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respectively.

Among congregate facility contacts, 37.0% (31,899) were
aged 15-49 years, 31.5% (27,175) were aged 50-69 years,
and 28.1% (24,268) were aged =70 years. The number of ad-
ditional patients with active TB was highest among those aged
>70 years (59; 243.1 per 100,000 contacts), while no addi-
tional patients with active TB were discovered among those
aged 0-4 and 5-14 years. The LTBI rate was highest in those
aged >70 years (44.0%), but the treatment initiation rate was
lowest at 9.2%. Therefore, the LTBI treatment initiation rate

had a general decreasing trend with age (Table 2).

2. Results of the 2023 TB Contact Investigation

by Congregate Facility

Among the 6,205 cases with TB reported in 2023 and
confirmed to belong to a congregate facility, 3,620 were inves-
tigated in accordance with the contact investigation implemen-
tation standards”, reflecting a 6.0% increase from the previ-
ous year (3,416 cases). Among congregate facilities, the high-
est number of investigations occurred in workplaces (44.4%,
1,607 cases), followed by social welfare facilities (28.7%, 1,038
cases) and medical institutions (16.2%, 586 cases). Compared

with the previous year, the number of patients detected in

Table 2. Results of contacts investigation by age, 2023
TB tests LTBI tests
o () No. of e e SR Treatment results
contacts tested 1M EeeEs tested Sl Gases treatment ~ Ireatment Under
complete treatment
Total 107,804 106,563 200 [185.5] 54,354 14,207 (26.1) 6,829 (52.1) 4,252 (62.3) 2,577 (37.7)
0-4 844 826 0 [0.0] 689 169 (24.5) 147 (91.3) 75 (51.0) 72 (49.0)
5-14 4,087 4,057 3173.4] 3,045 326 (10.7) 262 (88.5) 135 (51.5) 127 (48.5)
15-49 39,165 38,672 59 [150.6] 24,263 3,440 (14.2) 1,856 (58.2) 1,206 (65.0) 650 (35.0)
50-69 35,346 34,963 51 [144.3] 20,621 7,850 (38.1) 4,249 (59.3) 2,709 (63.8) 1,540 (36.2)
=70 28,362 28,045 87 [306.71 5,736 2,422 (42.2) 315 (13.7) 127 (40.3) 188 (59.7)
Household 21,502 21,265 99 [460.4] 16,208 4,182 (25.8) 2,966 (75.2) 1,808 (61.0) 1,158 (39.0)
0-4 480 472 0 [0.0] 454 110 (24.2) 100 (98.0) 45 (45.0) 55 (55.0)
5-14 1,491 1,480 3[201.2] 1,429 253 (17.7) 212 (93.0) 112 (52.8) 100 (47.2)
15-49 7,266 7,169 35 [481.7] 6,757 1,054 (15.6) 760 (76.2) 492 (64.7) 268 (35.3)
50-69 8,171 8,116 33 [403.9] 6,542 2,416(36.9 1,759 (77.1) 1,098 (62.4) 661 (37.6)
=70 4,094 4,028 28 [683.9] 1,026 349 (34.0) 135 (40.2) 61 (45.2) 74 (54.8)
Congregate settings 86,302 85,298 101 [117.0] 38,146 10,025 (26.3) 3,863 (42.2) 2,444 (63.3) 1,419 (36.7)
0-4 364 354 0 [0.0] 235 59 (25.1) 47 (79.7) 30 (63.8) 17 (36.2)
5-14 2,596 2,577 0 [0.0] 1,616 73 (4.5) 50 (73.5) 23 (46.0) 27 (54.0)
15-49 31,899 31,503 24 [75.21 17,506 2,386 (13.6) 1,096 (50.0) 714 (65.1) 382 (34.9)
50-69 27,175 26,847 18 [66.2] 14,079 5,434 (38.6) 2,490 (51.0) 1,611 (64.7) 879 (35.3)
=70 24,268 24,017 59 [243.1] 4,710 2,073 (44.0) 180 (9.2) 66 (36.7) 114 (63.3)
Unit: person, [cases/ 10° contacts], (%). TB=tuberculosis; LTBI=latent tuberculosis infection.

1) The criteria for conducting a congregate facility contact investigation are as follows: a positive respiratory specimen test result for a patient with
TB: a negative respiratory specimen test result for a patient with TB, but with a cavity confirmed on a chest X-ray; the detection of two or more
patients with active TB within 6 months, regardless of their infectious status: and the identification of a patient with TB aged <5 years, including

those with extrapulmonary TB

www.phwr.org Vol 17, No 36, 2024
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military and police units increased by 29.2% (7 cases), in cor-
rectional facilities increased by 25.0% (5 cases), and in social
welfare facilities increased by 22.8% (193 cases). Meanwhile,
the number of patients with TB detected in schools decreased
by 13.7% (34 cases) (Figure 1). The number of additional pa-
tients with active TB per 100,000 contacts was highest in cor-
rectional facilities at 222.5, followed by social welfare facilities
at 173.4, medical institutions at 110.2, and workplaces at 97.2.
No additional patients were discovered in the military or police
units. The LTBI screening rate was over 90% across the institu-
tions, and the LTBI rate was highest in correctional facilities at
43.6% (209 cases). However, the treatment initiation rate was
low at 37.0% (71 cases). Additionally, the LTBI treatment ini-
tiation rate was less than 50% in facilities other than the mili-

tary and police units and schools (Table 3).

Discussion

The number of household contacts has been continu-
ously decreasing over the past 5 years due to a decrease in the
number of patients with respiratory TB and an increase in the

number of single-person households. The number of people

in contact with congregate facilities decreased significantly in
2022 due to the increased use of telecommuting and imple-
mentation of social distancing measures caused by the corona-
virus disease pandemic. Although it increased again in 2023,
an overall downward trend was observed. A total of 1,135
(184.9 per 100,000 contacts) additional patients with TB were
discovered early through contact investigations over a 5-year
period, of whom 604 were household contacts (486.7 per
100,000 contacts) and 531 were congregate facility contacts
(108.4 per 100,000 contacts). The number of household con-
tacts was approximately four times higher than that of congre-
gate facility contacts. The rate of LTBI among contacts was also
higher among household contacts (26.5%) than among con-
gregate facility contacts (22.2%). However, due to population
aging, the number of investigations in elderly congregate facili-
ties, such as nursing homes and nursing hospitals, increased in
2023. The older age of contacts in these facilities contributed
to a high LTBI rate (Supplementary Table 1; available online).
The proportion of additional patients with active TB
among household contacts in 2023 was approximately 3.9
times higher than that among congregate facility contacts

and approximately 15.0 times higher than that in the general

2,500 A
B 2019
% 2020 2’0901 998
2,000 - 2021 1,971 1.9
5 1 2022
= [ 2023 1l589 1,607
(o2}  —
= 1,500 1
(]
>
£ 1,038
g 1,000 T 780 92582185934
651650
- 500 - =
325 66249515 219204 464
66 68 39 o4 31 51 29 26 20 25 e
0 T T T e T T T T 1
Educational Clinics Military Correctional Social welfare Workplaces Others
facilities /hospitals /police units facilities facilities”

Figure 1. The number of tuberculosis contact investigations conducted in congregated settings, 2019-2023.
¥Social welfare facilities: welfare facilities for seniors, for childrens, individuals with disabilities and psychiatric institutions, homeless shelters, etc.
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Table 3. Results of the contact investigations of infectious TB patients in congregate settings, 2023
Category Total chiuc_a_ti_onal Clini_cs/ Mpllcl)m:rg/ vfglﬁ‘::'le Corre_c_:t_ional bteris Others
acilities  hospitals . o facilities  places
units facilities
No. of investigations 3,620 215 586 31 1,038 25 1,607 118
No. of contacts 86,302 11,820 16,339 1,404 35,764 899 17,486 2,590
TB tests  TB tested 85,298 11,773 16,189 1,396 35,257 888 17,249 2,546
(98.8) (99.6) (99.1) (99.4) (98.6) (98.8) (98.6) (98.3)
TB cases 101 1 18 0 62 2 17 1
[117.0] (8.5] [110.2] [0.0] [173.4] [222.5] [97.2] [38.6]
LTBI tests No. of eligible cases 40,867 6,407 6,630 484 14,123 501 11,138 1,584
for testing
LTBI tested 38,146 6,150 6,156 480 12,938 479 10,370 1,573
(93.3) (96.0) (92.9) (99.2) (91.6) (95.6) (93.1)  (99.3)
LTBI cases 10,025 496 1,631 47 4,468 209 2,859 315
(26.3) 8.1) (26.5) 9.8 (34.5) (43.6) (27.6)  (20.0)
No. of eligible cases for 9,158 457 1,429 46 4,100 192 2,630 304
treatment
Performed treatment 3,863 229 554 29 1,643 71 1,250 87
(4220  (50.1) (38.8)  (63.00  (40.1) (37.0) 47.5)  (28.6)
Treatment Treatment 2,444 154 417 14 962 46 806 45
results complete  (63.3) (67.2) (75.3) (48.3) (58.6) (64.8) 64.5)  (51.7)
Under 1,419 75 137 15 681 25 444 42
treatment  (36.7) (32.8) (24.7) (51.7) (41.4) (35.2) (35.5) (48.3)
Unit: case, person, [cases/10° contacts], (%). TB=tuberculosis; LTBI=latent tuberculosis infection.

population, consistent with the findings from a previous study
[5]. Household contacts who spend long periods in close con-
tact with TB patients indoors are at high risk of TB infection.
Therefore, conducting timely testing is important to detect ad-
ditional patients with active TB early and to ensure that indi-
viduals diagnosed with LTBI complete their treatment to pre-
vent the progression to active TB.

In 2023, the LTBI incidence among household contacts
was 25.8%, similar to that among congregate facility con-
tacts (26.3%). However, a significant difference was observed
in the treatment initiation rate, with approximately 75.2% of
household contacts beginning treatment compared with only
42.2% of congregate facility contacts. The lower treatment ini-

tiation rate among congregate facility contacts compared with

www.phwr.org Vol 17, No 36, 2024

household contacts is likely due to the perception that the risk
of developing TB is relatively lower due to less intense con-
tact. Additionally, many of the congregate facility contacts with
LTBI were older adults and faced challenges in undergoing
treatment.

Older contacts are at high risk of developing TB due to
chronic diseases and weakened immune functions, and the
likelihood of reactivation of previous LTBI is significantly
high [6]. Therefore, the treatment and management of LTBI
in this population is crucial. Screening and treatment of LTBI
are among the most effective strategies for eradicating TB.
Individuals who test positive for LTBI have an approximately
12.4 higher risk of developing TB than those who test nega-

tive. Individuals who completed the treatment for LTBI had a
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reduced risk of developing active TB by up to 90% compared
with those who remained untreated [7,8]. Accordingly, the
Korean guidelines for tuberculosis fifth edition, 2024 [4] was
revised to recommend treatment for LTBI in patients aged =65
years, taking into account the risks and benefits of treatment
based on the results of various previous studies.

The number of contact investigations by congregate facil-
ity increased by 204 cases (6.0%) compared with the previous
year, with 193 of these cases detected in social welfare facili-
ties. The proportions of additional patients with active TB and
LTBI were highest in correctional facilities and social welfare
facilities. The proportion of additional patients with active TB
in correctional facilities is up to 17 times higher than that in
the general population [9], with the 2023 results showing the
highest rate at 222.5 cases per 100,000 contacts. Although
the number of cases investigated in correctional facilities is not
large, the risk of developing TB is high due to environmen-
tal factors such as close living quarters, delayed diagnosis, and
limitations in treatment management, underscoring the im-
portance of addressing these issues [9]. Additionally, the high
incidence of additional active TB patients and LTBI in social
welfare facilities can be attributed to the high number of older
contacts with weakened immune systems and who live in close
proximity for long periods of time.

The TB contact investigation relies on information pro-
vided by TB patients, which may lead to omissions in data
regarding household contacts and affiliated congregate facili-
ties. To prevent missing contacts, the Korea Disease Control
and Prevention Agency (KDCA) is working to enhance the
system by collaborating with relevant organizations. In addi-
tion, data on LTBI treatment is based on the records entered

in the Integrated TB Management System as of February 1 of

1532

the following year; thus, any information on contacts that was
omiitted or entered after this reference date was not reflected.
To this end, the KDCA established the “3rd Comprehensive
Plan for Tuberculosis Management (2023-2027)” in March
2023. The plan is aimed at strengthening the investigation of
high-risk groups for TB, such as family members and contacts
in congregate facilities, and enhancing the screening and man-

agement of people with LTBI.
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ABSTRACT

The Mid- and Long-term Plan for Climate Health is a basic plan established by the Korea Disease Control and Prevention
Agency (KDCA) to minimize public health damage and enhance climate resilience through efficient disease surveillance and
preparation for and response to the climate crisis, recognizing that climate change is among the biggest threats to future health.
The Mid- and Long-term Plan for Climate Health, which outlines the implementation plan for the following five years (2024~
2028), envisions ‘enhancing national climate health resilience through leading climate crisis preparedness and response.” It has
two main objectives; “strengthening the proactive climate crisis preparedness and response system through disease surveillance”
and “building a climate crisis adaptation infrastructure through public-private and global cooperation.” Strategies to achieve
these include strengthening the climate-disease alert function through proactive monitoring of climate crises, protecting public
health by reinforcing the preparedness and response system for climate crises, enhancing public-private cooperation and global
networking for climate crises response, and establishing a scientific infrastructure for climate health adaptation. Based on these

strategies, the KDCA will comprehensively and systematically promote climate health initiatives.

Key words: Climate health; Climate change; Climate crisis; National health action plan

*Corresponding author: Jinhee Oh, Tel: +82-43-219-2901, E-mail: 0jh57357@naver.com

Background

The increasing frequency and intensity of extreme weath-
er events in recent years has become a greater threat to public
health, and as a result, the importance of climate-related health
issues is gaining much attention. An analysis of the number
of heat wave days in the past 109 years (1912-2020) showed
that the highest number of heat wave days (13.3 days) oc-
curred within the past decade (2011-2020) [1]. The number

1540

of heat wave days nationwide based on days with the highest
temperature of >33C was approximately 14.2 days, on nation-
al average, in 2023. In 2018, when heat waves lasted for the
longest period, the number of heat wave days was 31 days [2].
According to the heat-related illness (HRI) surveillance system,
the HRI cases in 2023 was 2,818, which represented an in-
crease of 80.2% relative to the previous year (n=1,564) and an
increase of 73.4% relative to the average number of HRI cases

(n=1,625) that during the period when the surveillance system

www.phwr.org Vol 17, No 36, 2024
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency
(KDCA) maintains a monitoring and management sys-
tem for each department in areas of climate-related
health threats.

@ What new information is presented?

This plan lays the foundation for comprehensively and
efficiently supporting climate crisis adaptation plans in
the healthcare sector. The KDCA systematized climate
health work according to each department’s role.

® What are implications?

The KDCA served as a bridgehead to minimize health
damage by organizing an efficient disease monitoring
system, preparing and responding to climate crises.

was in operation (2011-2023). Meanwhile, due to a notice-
ably increasing trend in minimum temperature during win-
ter in the past 109 years (1912-2020), a decreasing trend in
the number of cold wave days (-0.61 days/10 years) was also
found. In the past decade (2011-2020), the deviation in the
number of cold wave days per year was largest in the past four
decades (1981-2020). In particular, cold waves occurred 4.5
times in 2018, whereas 2019 had no reported cold wave [1].
Meanwhile, the number of cold-related illness (CRI) cases dur-
ing the 2023-2024 winter season decreased by 10.5% rela-
tive to the previous season (447->400). There is an increasing
trend in the number of forest fires due to droughts and local-
ized strong winds. The number of forest fires in 2023 was 596
cases, representing an increase of 5% relative to the past 10-
year average (n=567) (567 cases in 2014-2023-756 cases in
20225596 cases in 2023). Moreover, the annual area affected
by forest fires in 2014-2023 was 4,004 ha, but 24,797 ha in

www.phwr.org Vol 17, No 36, 2024

2022 [3]. In recognition of climate change as one of the big-
gest threats to future diseases, the Korea Disease Control and
Prevention Agency (KDCA) established the Mid- and Long-
Term Plans for Climate Health (2024-2028), focusing on
minimizing damage to public health and promoting climate
resilience through efficient disease surveillance and climate
crisis preparedness and response at the level of KDCA, as the
agency in charge of climate health. This report introduces the
progress of climate health policies pursued by KDCA and four
major strategies of the Mid- and Long-Term Plans for Climate

Health.

Results

1. Progress of Climate Health Policies Pursued

by KDCA

With respect to the climate health policies pursued by
KDCA, the Climate Change Response Task Force (TF, a non-
permanent organization) was established by KDCA (formerly
Korea Centers for Disease Control and Prevention, KCDC)
in December 2007, and subsequently, a dedicated organiza-
tion was newly established in March 2010. This organization
implemented health management measures for adaptation to
climate change and established a climate change health im-
pact surveillance system. In accordance with comprehensive
measures for summer heat waves (jointly with relevant min-
istries), emergency room (ER) surveillance for HRI was ini-
tiated in May 2011 and ER surveillance for CRI was imple-
mented in December 2013. With the implementation of the
pan-ministerial National Climate Change Adaptation Plan
(2016-2020), KDCA began pursuing tasks regarding pre-

paredness for climate-related future infections starting in April
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2016. The Division of Future Infectious Disease Preparedness
was newly created under the Department of Planning and
Coordination of KDCA in May 2017, and with KCDC being
independently restructured into KDCA under the Ministry of
Health and Welfare in September 2020, Division of climate
change and health protection under the Department of Health
Hazard Response became responsible for climate health-re-
lated work. Moreover, with the amendment of Article 37-2 of
the Framework Act on Health and Medical Services (August
2017), the first climate health impact assessment (2017-2021)
was conducted and the results were publicly announced. For
efficient implementation of the climate health adaptation
policies of KDCA, the Mid- and Long-term Plan for Climate
Health were established (April 2024) and are being carried out.
Division of climate change and health protection merged with
the Division of Health Hazard Response to be restructured as
the Division of Climate Change and Health Hazard based on
reorganization (May 2024) for efficient operation of the newly
established and expanded organization after the promotion to

KDCA.

2. Process of Establishing the KDCA Mid- and

Long—term Plan for Climate Health

To establish the mid- and long-term plan, KDCA imple-
mented a research project called the “preparation of KDCA
climate change mid- and long-term response measures” in
2023 to gather expert opinions. Each department was request-
ed to identify climate-related tasks that were derived based
on the findings. The identified tasks were structured by roles
and functions. In addition, the plan was finalized by gather-
ing opinions from departments related to climate change and

holding meetings with climate health experts.
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3. Vision and Goals of Mid— and Long—term Plans
for Climate Health in KDCA

The vision of the Mid- and Long-term Plan for Climate
Health, which contains the implementation plan for the next
five years (2024-2028), is “to promote climate health resil-
ience of the general public by preemptive climate crisis pre-
paredness and response.” The specific goals are to “strengthen-
ing the proactive climate crisis preparedness and response sys-
tem through disease surveillance” and “ building a climate cri-
sis adaptation infrastructure through public-private and global
cooperation.”

The implementation strategies for achieving these vision
and goals consisted of the following: (1) strengthen climate-
related diseases warning function through preemptive sur-
veillance of climate crisis; (2) protect public health through
strengthened climate crisis preparedness and response system;
(3) strengthen public-private and global networking for cli-
mate crisis response; and (4) establish scientific infrastructure

for climate health adaptation (Figure 1).

4. Implementation Strategies and Specific Tasks
1) Strategy |. Strengthen climate-related diseases
warning function through preemptive surveillance
of climate crisis
(1) Upgrade surveillance system for heat wave/cold
wave preparedness
KDCA is monitoring HRI and CRI outbreak status through
approximately 500 ERs across Republic of Korea (ROK) and
is providing information about the characteristics of major
outbreaks in a timely manner to minimize the impact of heat
and cold waves on public health. KDCA also aims to link ER

surveillance data with meteorological data to identify the risk
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Enhancing national climate health resilience through
leading climate crisis preparedness and response

o
“Strengthening the proactive climate crisis preparedness
and response system through disease surveillance”
and “ building a climate crisis adaptation infrastructure
through public-private and global cooperation”

Strengthening the climate-related
disease alert function through
proactive monitoring of
the climate crisis

Enhancing the monitoring system
for heatwaves and cold waves

Strengthening the surveillance
function for climate-related
infectious diseases

Strengthening the surveillance
system for pathogens and vectors
due to climate change

Enhancing public-private
cooperation and global networking
for climate crisis response

Enhancing public-private cooperation
system for climate health adaptation

Strengthening global networking in
infectious diseases and public health
in response to the climate crisis

Establishment of education and
information platforms to enhance
climate health awareness

Protecting public health
by reinforcing the preparedness and
response system for climate crises

[l Protecting the health of
climate-vulnerable populations

Establishment of a system for health
impact preparedness for extreme
climate

Enhancing monitoring and response

systems for disease outbreaks

overseas

Establishing a scientific
infrastructure for climate
health adaptation

El Analysis and survey of health
vulnerability due to climate change

Climate change health response
research and infrastructure
development

Strengthening the system and
applicability of climate health impact
assessment

Figure 1. The vision and objective
of Mid- and Long-term Plan for
Climate Health in KDCA

KDCA=Korea Disease Control and

Prevention Agency.

factors associated with HRI and CR], including weather condi-
tions and strengthening the warning function for notifying risk
factors in advance, while also working to prepare in-depth sur-
veillance plans for cardiovascular diseases and respiratory in-
fectious diseases related to abnormal temperatures such as heat

and cold waves, in addition to HRI and CRI.

www.phwr.org Vol 17, No 36, 2024

(2) Strengthen surveillance for climate-related
infectious diseases
KDCA aims to minimize community transmission through
around-the-clock monitoring and epidemiological investiga-
tion of infectious diseases based on identification and analy-

sis of outbreak information; promotion of prevention; and
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inter-departmental cooperation, while also implementing sur-
veillance and analysis of water- and food-borne infectious dis-
ease cases (class 2-4) and monitoring mass outbreaks using an
emergency quarantine system. With the increase in the likeli-
hood of importation of mosquito-borne infectious diseases due
to the expansion of mosquito habitats and increasing popula-
tion around the world caused by climate change, mandatory
surveillance of patient cases is being implemented through no-
tification and reporting by medical institutions, while efforts
are being made to prevent dengue fever, which has a high rate
of being imported, from becoming endemic through active
surveillance. Moreover, the operation of the respiratory infec-
tious disease surveillance system will be strengthened by ex-
panding sentinel surveillance agencies for suspected influenza

patients at the clinical level.

(3) Strengthen pathogen and vector surveillance
system in response to climate change

Surveillance of outbreaks involving climate change-related
water- and food-borne infectious disease pathogens will be
continuously expanded. Sentinel surveillance agencies for early
detection of emerging infectious diseases and variants will be
expanded (77100 agencies), and pathogen surveillance will
be strengthened by expanding and upgrading the surveillance
system to include older adults and arrivals from foreign coun-
tries. In addition, the number of surveillance institutes and sur-
veillance period for pathogenic Vibrio in marine environments
will be expanded (participating research institutes of public
health and environment: 2 in 2023-5 in 2024, surveillance
period: June-October in 2023->April-October in 2024), while
KDCA is planning to cooperate with relevant ministries, such

as the Ministry of Agriculture and Forestry and the Ministry of
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Environment, for high-altitude surveillance of import of vec-
tors (e.g., migratory bird movement, air currents). Moreover,
surveillance of infectious disease vectors will be strengthened
by reinforcing airport and seaport surveillance functions for
logistics, integrating a vector surveillance information network
(VectorNet), and expanding the operation of the pest control-

geographic information system (pest control-GIS).

2) Strategy |l. Protect public health through a
strengthened climate crisis preparedness and
response system

(1) Protection of populations vulnerable to climate
health

To protect populations vulnerable to climate health, the de-
velopment and promotion of customized health rules for such
populations will be strengthened. First, manuals for the pre-
vention of HRI targeting populations vulnerable to heat waves
will be developed and distributed in preparation for upcoming
heat waves, and specific preparedness plans will be established

for each type of extreme weather phenomenon.

(2) Preparation of health impact response system
for abnormal climate

An investigation system for identifying and assessing
the scientific evidence of health impact due to abnormal cli-
mate will be established. The Public Health Assessment for
Emergency Response developed by the Climate Change TF
in 2011 will be improved and used as a tool of health impact
assessment for abnormal climate. To enable the identifica-
tion and continuous assessment of health impact (e.g., injury,
death) due to climate crises, such as forest fires, heavy rains,

and typhoons, an investigation system is being prepared,
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including the establishment of a network based on the roles of
each institution, including local governments and public health

centers.

(3) Strengthening overseas disease outbreak
monitoring and response system
Overseas infectious disease outbreak and policy trends will
be collected through various channels, including employees
dispatched by KDCA and the Ministry of Foreign Affairs em-
bassies overseas, to establish a global surveillance cooperation
network for overseas disease outbreaks. Moreover, efforts will
be made to strengthen the competencies to conduct risk assess-
ments based on epidemiological information in the event of di-

sasters and unexpected health issues caused by climate change.

3) Strategy lll. Strengthen public—private and global
networking for climate crisis response
(1) Strengthen the public—private cooperation sys-
tem for climate health adaptation
Central, regional, and public—private cooperation systems
for work linked to the establishment and implementation of
climate health policies and the performance of investigation
and research projects will be established and strengthened. A
regional climate health cooperation system based on regional
response centers will be established (2024-) and climate health
impact assessment and climate health vulnerability surveys
will be conducted at the local level to establish local adaptation
plans and provide evidence. Moreover, the system will be con-
tinuously operated through symposiums and forums with aca-
demic and public-private experts to build policy consensus on
current issues in the field of climate health. Because zoonotic

spillover between humans, livestock, pets, and wild animals is

www.phwr.org Vol 17, No 36, 2024

possible, multidisciplinary collaboration and the involvement
of relevant ministries are important for prevention and man-
agement. Accordingly, the operation of the One Health panel

will be actively pursued to regularly hold joint mock trainings.

(2) Strengthen global networking for climate
crisis-related infectious diseases and public
health

A cooperation system for the surveillance of vectors and
pathogens (e.g., parasites, bacteria, viruses) and the sharing
of infectious disease outbreak information with neighboring
countries will be established. Moreover, to strengthen coop-
eration through technical support for health-vulnerable coun-
tries, including infectious disease surveillance, laboratory di-
agnosis, and epidemiological investigation, areas targeted for
the Official Development Assistance project will be expanded
to include Africa and the Middle East, following the inclu-
sion of Laos and ASEAN countries (10 countries) in 2022 and
Mongolia in 2023.

By establishing the foundation for cooperation with in-
ternational organizations and neighboring countries, bilat-
eral/multilateral global climate health networks will be ac-
tively utilized for a joint response to the climate crisis, includ-
ing global action plans, policy changes, and priority setting.
Climate health agendas will be shared with international orga-
nizations, including the World Health Organization (WHO)
Regional Office for the Western Pacific and the International
Association of National Public Health Institutes, while the joint
response to the climate crisis will be implemented through ex-
changes between ROK-Japan-China Trilateral Cooperation
Secretariat as well as bilateral cooperation (ROK-Japan and

ROK-China).

1545


http://www.phwr.org

PHWR

(3) Education to raise awareness about climate
health and the establishment of an information
platform

Response to climate crisis begins with being aware of the
problem and changing behavior. Therefore, to raise awareness
about climate health, information related to the health impact
of the climate will be provided. Systematic education contents
will be prepared and an online platform will be established to
support accessibility to information for preparedness for cli-

mate problems and health.

4) Strategy V. Establish a scientific infrastructure for
climate health adaptation
Effective policies for adaptation to climate change related
health issues are based on scientific evidence gathered from in-
vestigating, researching, and analyzing the problem. Therefore,
a scientific infrastructure for climate health policies will be es-

tablished and strengthened.

(1) Analysis and survey of health vulnerabilities
according to climate change

Vulnerability analysis is needed to identify the factors that
threaten health according to climate impact, which must be
supported by data from detailed status surveys. The plan is to
develop indicators for identifying climate/health vulnerabili-
ties with consideration of regional characteristics and periods
when abnormal weather phenomena due to climate change are
expected, which will be gradually expanded through pilot oper-
ation of status surveys. Moreover, existing survey and research
data will be used and climate factors, scenarios, and models will
be developed for the analysis and assessment of climate health

vulnerabilities, which will be reflected in the climate health
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impact assessment. Through such efforts, desirable climate
health action for populations vulnerable to climate will be pre-

sented as a part of the national health action plan.

(2) Research on the health response to climate
change and the establishment of infrastructure

For research on the health response to climate change and
the establishment of infrastructure, a database (DB) linking
health information, such as ozone and air pollutants (e.g., fine
particles) and biomarkers will be added and linked to existing
data for infrastructure upgrades through DB production while
communicating with research experts to share, disseminate,
and utilize achievement cases. Moreover, collaborative research
on the development of technologies for diagnosis and treat-
ment will continue to strengthen the response capabilities for
infectious diseases caused by climate change and efforts will be
made to establish a multi-ministerial government-led research

foundation.

(3) Strengthen climate health impact assessment
system and usability

To prepare supporting data for climate-health adaptation
policies and enhance their usability, the second climate health
impact assessment is currently being planned. The second cli-
mate health impact assessment, which will include an expan-
sion of indicators, segmentation, refinement, and future pre-
diction, will be expanded from the first assessment for linkage
and utilization for the establishment of a regional level assess-
ment system, adaptation plans by relevant ministries, and the
establishment of policy direction. Moreover, to conduct the
climate health impact assessment more efficiently and stably,

legal and institutional mechanisms will be established to enable
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the designation of an agency responsible for climate health im-

pact assessment.

Conclusions

The Mid- and Long-term Plan for Climate Health were
structured according to the roles and strategies related to cli-
mate health work that had been performed individually within
KDCA, which allowed for the establishment of a foundation
for systematically and efficiently implementing climate health
adaptation policies. Moreover, in recognition of climate change
being one of the biggest threats to future diseases, as warned
by the WHO, the plan was established by focusing on efficient
disease surveillance at the KDCA level, minimizing damage to
public health through climate crisis preparedness and response

and the promotion of climate resilience.
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ABSTRACT

Since 2015, the Korea Disease Control and Prevention Agency has entrusted the National Medical Center with a training

project for specialized personnel to respond to emerging and bioterrorism-related infectious diseases. This project includes

theoretical and practical training, such as basic training on infectious disease response and the donning and doffing of

personal protective equipment for medical institution workers and first responders. The project aims to strengthen the capacity

of healthcare workers to respond to emerging and bioterrorism-related infectious diseases. Through this training, trainees will

be equipped to respond effectively to such diseases and take the lead in establishing response strategies.

Key words: Emerging infectious diseases; Bioterrorism-related infectious diseases; Healthcare workers training
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Introduction

Major public health issues such as HIN1pdm09 in 20009,
Middle East respiratory syndrome (MERS) outbreak in 2015,
the coronavirus diseases 2019 (COVID-19) pandemic in
2020, and Mpox in 2022, have posed significant public health
threats in Republic of Korea [1]. The risk of introduction of
emerging infectious diseases remains high due to factors such
as climate change, increased international exchange, and the
increase in international travel. These conditions can lead to

rapid spread, highlighting the importance of rapid and effective

www.phwr.org Vol 17, No 36, 2024

responses [2]. Since the MERS outbreak in 2015, the need to
strengthen infection control and response capabilities within
healthcare workers has become increasingly significant. The
widespread economic and social disruptions caused by the
COVID-19 pandemic have further emphasized the critical im-
portance of these capabilities. Consequently, there is a growing
demand for systematic educational programs aimed at enhanc-
ing the response of healthcare workers.

Since 2015, the Korea Disease Control and Prevention
Agency (KDCA) has started supporting the National Medical

Center to conduct a training program for healthcare workers in
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Key messages
(D What is known previously?

Since 2015, a training program for healthcare workers in
responding to emerging and bioterrorism-related infec-
tious diseases has been conducted.

(@ What new information is presented?

Practical exercises in personal protective equipment use
and simulation training enhance trainees’ response ca-
pabilities, while field visits, introduced in 2022, deepen
understanding of infectious disease response.

(® What are implications?

Considering the high satisfaction and demand for train-
ing healehcare workers in responding to emerging and
bioterrorism-related infectious diseases, it is necessary
to continue the training programs and, in the long term,
expand the number of trainees.

emerging and bioterrorism-related infectious disease response.

To ensure the program’s sustainability and to establish a stable

KDCA

ty
NMC

Education & training center «-------

for public healthcare

v

Recruitment of trainees
Medical doctors, nurses,
medical institution staff

support base, the initiative transitioned to a private general
subsidy project in 2022. The program aims to train health-
care workers and first responders from medical institutions to
develop on-site response capabilities for emerging and bioter-
rorism-related infectious diseases, while enhancing their over-
all response capabilities. The program includes annual quality
control measures, based on results from the previous year, to
prepare for potential outbreaks of emerging and bioterrorism-
related infectious diseases.

This paper aims to introduce the training programs for
healthcare workers in emerging and bioterrorism-related infec-

tious diseases in the years 2022 and 2023.

Main Text

1. Project Implementation Framework
The training program for healthcare workers in emerg-

ing and bioterrorism-related infectious diseases is conducted

In - external experts
Medical staff of NMC

rrrrrrrrrrrrrrrrrrrr » Professor of Medicine

Professor of Nursing etc.

i) Evaluation feedback
. : : . Written and practical assessments
Theoret_lcal Ft’ralct.lcal S'tml."?tlon T » Evaluation of satisfaction
education raining raining Evaluation of application
- Understanding - PPE donning - Table top exercise
of emerging and and doffing - Field training exercise
bioterrorism- - Suspected - Debriefing
related infectious patient handling
disease response - Field study |
v

Training of healthcare wokers for emerging and
bioterrorism-related infectious disease response

Figure 1. Flowchart of training process

KDCA=Korea Disease Control and Prevention Agency; NMC=National Medical Center; PPE=personal protective equipment.
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by the National Medical Center’s Public Health and Medical
Training Center, Supported by the KDCA. The Public Health
and Medical Training Center, established under Article 20 of
the Public Health and Medical Services Act, serves as a special-
ized institution for public health and medical education and
training. The center recruits trainees, develops curricula in col-
laboration with internal and external experts, organizes faculty,
and conducts training and evaluations. Post-training, satisfac-
tion surveys and practical application evaluations are analyzed

to continually improve the program (Figure 1).

2. Participants

Participants were recruited from various institutions, in-
cluding regional medical centers, Red Cross hospitals, hospi-
tals with National Designated Isolation Unit wards, infectious
disease hospitals, national university hospitals, public hospi-
tals, private medical institutions, and first-response agencies
(such as public health centers, quarantine stations, fire de-
partments, and the military). Priority was given to healthcare
workers from public medical institutions with designated iso-
lation beds, considering regional and institutional diversity.

The primary participants were healthcare workers, with some

Table 1. Training programs for emerging and bioterrorism-related infectious disease response healthcare workers

2022 2023
Public Private First Public  Private First
Category Recruit- Applica— Comple— medical medical Recruit- Applica- Comple- medical medical reSDONSe
ment tion tion  institu- institu- . ment tion tion  institu— institu- P .
. . agencies . . agencies
tions  tions tions  tions
Total 210 495 210 123 7 80 162 549 166 90 30 46
Basic courses
Capacity building for 112 240 113 68 2 43 64 246 64 38 6 20

emerging infectious
diseases response

Capacity building for 28 142 38 18 0 20 32 173 40 19 6 15
bioterrorism-related
infectious disease
response

Field exploration 14 57 14 9 0 5 18 55 17 7 4 6
program

Advanced courses

Advanced course 14 13 12 8 1 3 16 18 13 12 1 0

for emergency

department™”

Advanced course for 14 22 15 11 0 4 - - - - - _

nurses’

Advanced course for 14 9 6 5 1 0 - - - - - _
nurses doctor”

Instructor training 14 12 12 4 3

a)
course

Simulation training - - - - - - 16 22 17 8 9 0

COl.lI‘SCb)

Expert course” - - - - - - 16 35 15 6 4 5

Units: number of participants. “2022 Training courses. Y2023 Training courses.
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first responders also selected to enhance coordination with re-
lated organizations. In cases where the number of applicants
exceeded the capacity, 1-2 participants per institution were
selected to ensure equal opportunities. In 2022, 210 partici-
pants (42.4% of the applicants), including 14 medical doctors,
139 nurses, 2 medical technicians, 1 paramedic, and 54 others
(firefighters, military personnel, public health center staff, etc.),
completed the training. In 2023, 166 participants (29.5% of
applicants), including 7 medical doctors, 127 nurses, 3 medi-
cal technicians, 5 paramedics, and 24 others, completed the
training (Table 1). The sex distribution showed a higher pro-
portion of female trainees (69.5% in 2022, 75.9% in 2023)
compared to male trainees (30.5% in 2022, 24.1% in 2023).
The majority of participants were in their 30s (50.0% in 2022,
47.0% in 2023), with most having 1 to 4 years of work experi-
ence (35.7% in 2022, 57.2% in 2023; Table 2).

Table 2. General characteristics of trainees
Category 2022 (n=210) 2023 (n=166)
Sex
Male 64 (30.5) 40 (24.1)
Female 146 (69.5) 126 (75.9)
Age (yr)
19-29 57 (27.1) 35 (21.1)
30-39 105 (50.0) 78 (47.0)
40-49 33 (15.7) 40 (24.1)
=50 15 (7.1) 13 (7.8)
Work experience (yr)
<1 26 (12.4) 34(20.5)
14 75 (35.7) 95 (57.2)
5-9 53 (25.2) 25(15.1)
10-14 18 (8.6) 8 (4.8)
=15 38 (18.1) 4(2.4)
Unit: number (%).
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3. Programs

The training programs are divided into a basic education
component, which focuses on practical responses to infectious
diseases, and an advanced problem-solving education compo-
nent. The training is conducted by specialized faculty, includ-
ing medical professionals from the National Medical Center
and professors from medical and nursing schools. In 2022,
the program consisted of 15 sessions across 7 courses, and in
2023, it comprised 10 sessions across 6 courses [3,4]. The ba-
sic education component includes three common courses: ca-
pacity building for emerging infectious diseases, capacity build-
ing for bioterrorism, and a field exploration program. The first
day of the capacity building course involves theoretical educa-
tion; the second day includes practical training on donning and
doffing personal protective equipment (PPE), and the third day
concludes with evaluations. The field exploration program in-
volves visits to relevant institutions.

On the first day of the capacity building for emerging infec-
tious diseases course, theoretical education covers general top-
ics on infectious diseases (types, characteristics, latest trends),
the characteristics and transmission routes of emerging infec-
tious diseases, basic principles of infection control for different
individuals (patients, transporters, healthcare workers), and
understanding the national response system during infectious
disease outbreaks. The capacity building for the bioterrorism
course covers laws related to bioterrorism, types of bioterror-
ism, the characteristics of bioterrorism-related pathogens and
infectious diseases, diagnosis, treatment methods, bioterrorism
response systems, and response strategies for different types of
bioterrorism.

On the second day, the practical training includes educat-

ing participants on the types and functions of PPE, principles

www.phwr.org Vol 17, No 36, 2024
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of donning and doffing, and precautions. The training involves
a demonstration by one instructor, with another instructor
explaining the process, including the use of gloves, overshoes,
masks, detached hoods, goggles, face shields, and full-body
protective suits. In the capacity building for emerging infec-
tious diseases course, participants practice donning and doffing
Level C PPE to familiarize themselves with the process, while
the capacity building for bioterrorism course includes training
on the specifications of bioterrorism-related protective equip-
ment and the donning and doffing of fully sealed biological
and chemical protective suits (Level A). Both courses include

practical exercises in groups of 6-8, which simulate scenarios

such as patient occurrence and death, followed by discussions
and feedback on problem areas and improvement plans from
the instructors.

On the third day, evaluations for the capacity building for
emerging infectious diseases course includes written tests, prac-
tical tests on donning and doffing PPE, and satisfaction sur-
veys. The bioterrorism capacity building course also includes
satisfaction surveys. The field exploration program, introduced
in 2022, involves visits to the KDCA emergency operation
center, the National Institute of Health, hospitals with nation-
ally designated, Incheon Airport quarantine station, public

health centers, and other government and regional medical

Figure 2. Training curriculum

(A) Theoretical education. (B) Level C
donning and doffing. (C) Level A donning
and doffing. (D) Practical exercise in
suspected patient transportation. (E) Table

top exercise. (F) Practical assessments.
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institutions. These visits enhance participants’ understanding
of the integrated work processes of these institutions and allow
sharing of experiences of managing infectious disease cases.
The advanced courses in 2022 included four courses tai-
lored to specific job categories (emergency room, nurses,
medical doctors), including a training of trainers course. In
2023, the advanced courses consisted of an advanced course
for emergency rooms, a simulation training course for emerg-
ing infectious diseases, and an expert training course. While
the content and participants vary by course, advanced educa-
tion sessions focus on moving beyond simple practical training
to include simulation exercises and debriefing sessions. These
sessions involve discussing resource allocation, establishing
patient management strategies, and simulating scenarios of
emerging infectious disease cases in healthcare settings. The
debriefing sessions help identify issues and improvements,
thereby strengthening participants’ systematic response capa-

bilities (Figure 2).

4. Evaluation

The training evaluation primarily focused on the capacity
building for emerging infectious diseases course, utilizing the
first three stages of Kirkpatrick’s four-level evaluation model
(Reaction, Learning, Behavior, and Results) (Table 3) [5]. The
Reaction stage assesses participants’ reactions to the course, in-
cluding the appropriateness of the content, the competency of
the instructors, and overall satisfaction, through surveys con-
ducted after the course. In 2022, 84.0% of participants indi-
cated that the course content was appropriate, and 79.2% felt
it was helpful for their actual work. In 2023, these figures were
82.8% and 75.0%, respectively. The instructors received high
satisfaction ratings, with 88.7% in 2022 and 81.3% in 2023

1560

indicating overall satisfaction.

The Learning stage evaluates improvements in knowledge,
skills, and attitudes through a combination of theoretical and
practical assessments. The theoretical assessments are based on
questions prepared by the instructors, with fewer than 20 ques-
tions selected to match the difficulty level of the participants.
They are conducted before and after the training. The level
of improvement in knowledge regarding emerging infectious
diseases was 22.2% in 2022 and 20.0% in 2023. The achieve-
ment rate in practical skills increased by 57.4% in 2022 and
48.1% in 2023. Practical assessments for donning and doffing
PPE involve a checklist of 66 items, requiring participants to
perform at least 90% correctly and checking for exposure using
ultraviolet-sensitive materials. Participants who did not meet

the criteria were given up to three retests. The results showed

Table 3. Evaluation results of the emerging infectious
disease response capacity building course
Category 2022 2023 Eﬁéﬁggn
Level 1: Reaction
Training topics 84.0  82.8 Satisfaction
Training content 79.2 75.0 survey
Instructors 88.7 81.3
Level 2: Theoretical
learning
Academic achievement 22.2 20.0  Pre and post
Knowledge 57.4 48.1  evaluation
improvement
Level 2: Practical
learning”
PPE donning and 26.5 23.4  Checklist
doffing
Level 3: Behavior”
Training satisfaction 77.1 - Post training
Workplace application ~ 82.8 = evaluation
Units: %. PPE=personal protective equipment. “Re-examination
rate. ”2023 Evaluation in progress.

www.phwr.org Vol 17, No 36, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

that 26.5% of the participants in 2022 and 23.4% in 2023 did
not pass the initial assessment, but ultimately, all participants
passed the practical evaluation.

The Behavior stage assesses the practical application of the
training content in the participants’ workplaces, at a certain pe-
riod after the course, evaluating satisfaction, core competency
application, practical application, and case studies. A practical
application evaluation conducted within 10 months after com-
pleting the capacity building for emerging infectious diseases
course in 2022 revealed that 77.1% of participants were very
satisfied with the training, and 82.8% could apply the content
to their work to a large extent. In particular, the core compe-
tency of donning and doffing PPE was utilized in institutional
training or shared with colleagues.

Continuous improvement of the training program is made
based on participant satisfaction evaluations and feedback

from advisory committee assessments.

Conclusions

The appropriate combination of theoretical and practical
training in the programs for healthcare workers in emerging
and bioterrorism-related infectious diseases aims to enhance
the basic infectious disease response capabilities of healthcare
workers and first responders. Simulation training is included
to strengthen participants’ practical response capabilities. The
high level of practical application of the training content in the
participants’ actual workplaces indicates the effectiveness of the
training programs. However, the demand for training exceeds
the available opportunities, with only an average of 36.0% of
applicants in 2022 and 2023 were selected. This highlights the

need for continuous program implementation and an increase

www.phwr.org Vol 17, No 36, 2024

in the number of participants through investment. The KDCA
plans to continue provide educational opportunities for health-
care workers in emerging and bioterrorism-related infectious
diseases as strengthening response capacity of healthcare work-

ers is critical.
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