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B AxE a9d CP AR -, AR E, A EES IR E A= - AT 29

2017 2018 2019 2020 2021
B CIRY? ASIR® % CIR? ASIR® ™ CIR? ASIR® & CIR? ASIR?® & CIR? ASIRY
ATl 914 303 256 1,537 32.6 267 17223 265 209 1,345 295 224 1,023 224 165

F3399A 141 167 163 272 187 185 223 154 144 333 23.1 21.1 236 164 14.6
FALE 35 150 15.8 52 119 116 63 145 134 89 20.7 189 53 12.4 107
R 23 182 17.0 46 213 19.6 25 11.6 102 51 237 20.0 28 13.1 11.0
5 12 22.0 21.0 21 225 183 22 232 18.0 22 222 173 17 167 129
5 46 181 17.8 97 319 314 67 223 203 98 33.0 29.8 92 314 274
A 25 14.0 13.0 56 139 164 46 114 128 73 181 197 46 114 125
AePdE 604 55.1 415 915 487 354 662 355 24.8 729 395 264 541 295 193
A 11 51.2 435 21 58.0 287 14 395 215 15 433 224 16 471 22.8
15+ 68 1754 88.1 60 91.2 467 50 77.0 36.1 64 100.0 41.0 54 85.7 45.1

47 7 401 19.8 10 337 22.0 1 34 2.6 10 354 193 5 18.1 10.8
FEA 19 211 215 29 18.6 187 26 167 155 20 13.0 11.0 17 113 10.2
T 7 442 30.0 15 552 412 8 30.0 173 5 192 165 1 39 09
LA 13 21.0 179 37 333 244 24 211 16.0 21 184 13.2 18 15.6 114
g 5 184 109 3 64 4.0 7 151 8.2 4 87 10.8 6 131 109

HREA 93 683 066.0 123 53.1 50.0 89 38.8 349 124 55.0 477 75 341 279
e 30 63.0 49.2 49 59.8 46.0 53 654 483 46 553 415 35 39.6 293
B 9 355 2065 7 163 65 7 16.8 9.6 8 19.7 10.8 13 32.8 12.1
A 24 149 144 58 209 187 32 115 10.2 30 107 92 33 11.8 94
Aok 43 176.6 90.8 70 169.7 854 51 1264 59.6 40 102.0 44.9 35 914 379

A 94 56.6 484 143 50.5 41.8 86 30.6 25.0 109 389 302 70 252 189
PG 12 37.8 323 22 40.8 235 14 262 167 14 264 142 11 211 97
AT 15 463 3038 31 56.7 354 18 332 23.0 19 354 26.0 18 34.0 253

ot 27 893 625 30 583 373 18 354 194 31 62.0 34.4 19 387 187
A 5 188 99 13 285 164 13 28.6 154 17 38.0 19.6 14 321 209
TS 7 301 21.8 35 88.8 52.8 25 647 339 31 819 393 20 54.1 29.0
et 66 359.2 179.4 81 259.4 126.8 50 162.8 75.1 52 169.3 79.2 44 1444 674
g 7 354 248 14 41.8 36.8 13 397 19.8 16 49.8 283 4 127 3.6
St 40 933 604 50 69.3 389 50 709 43.0 48 69.6 371 30 44.4 18.8
St 2 53 42 14 219 177 13 207 15.0 5 80 44 3 48 33
AgtErz 169 157 12.8 350 19.1 151 338 18.6 142 283 157 115 246 13.8 10.1
1%+ 2 57 72 16 274 16.6 10 179 838 9 165 7.8 6 112 57

TAMA| 23 145 131 36133 115 50 18.6 149 55 199 155 40 151 12.0
HAA 20 39.8 234 32 375 23.0 22 262 155 20 243 125 11 136 71

A 8 165 119 18 21.8 16.2 7 8.6 5.0 10 124 79 12 151 125
T 4 278 235 5 203 167 8 329 197 3 125 83 4 16.8 8.6
bt 6 184 9.0 9 164 9.2 9 169 104 10 191 121 13 254 112
S 12 69.7 36.8 56 191.2 995 63 220.1 100.6 47 168.3 754 36 1323 47.0
T 10 181 167 12 127 111 19 205 169 13 142 103 11 121 10.1
RIEI 22 127 11.2 63 213 183 34 11.8 9.6 32 113 8.6 26 93 71
P 5 287 174 6 20.0 86 5 171 9.1 4 143 109 2 74 15
gt 1 74 23 4 174 99 3 132 118 3 135 121 3 13.7 18.8
A=A 37 49 50 65 50 438 89 69 6.4 66 51 47 65 5.0 45
ch=g 15 228 155 22 197 134 16 145 9.5 12 111 6.0 16 150 8.0
ZQk+ 4 265 188 6 231 145 3 117 7.2 1 39 21 1 40 09

ZEBE(CIR)=crude incidence rate; & ¥Z3} T (ASIR)=age-standardized incidence rate. "ZIIE=(NEL CFY A5+ AYAF
4$x100,000 (9149). YHg w23t BAE=X(AFE 2LYExAYHE EZQATH]L))x100,000 (19).
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T2 39d CYTYE AFEES Y tig B A7H%EsHE: 2017-2021¢
FR| =R} i X}
AAPC 95% Cl o+ AAPC 95% Cl o AAPC 95% Cl o
(=APC)  (LCl,UCh P™®  (=apc) (ciucy P (=APC)  (LCI, UCI) Pk
AR -12.0°  -204,-2.8 0.026 -11.6° -20.6,-1.5 0.036  -12.7" -21.8, 2.6 0.029
BFFIA -07 -20.3,23.7 0.924 2.1 -18.0,27.2  0.781 -4.4 -24.0, 20.1 0.573
JA -0.3 -27.6,37.4  0.980 2.2 -24.1,375  0.833 -3.9 -33.3, 38.3 0.749
ot -6.9 -35.6,34.4 0578  -4.8  —44.6,63.4 0789 -10.4 -28.4,12.1 0.218
5 -9.6Y  -179,-05 0.045 -17.6 -36.4,6.7  0.097 -0.8 -15.0, 15.9 0.886
5 5.6 -18.4,36.5 0.552 15.1 -85, 44.6  0.146 -5.7 -33.0,32.6  0.622
At 1.2 -23.1,33.0 0903 -09  -29.2,385 0.934 5.0 -34.1,67.3 0.762
Agd=  -16.6° 253,69 0013 -17.77 -283,-55 0.021  -15.7° -23.8,-6.8  0.012
AAE 124 -26.8,4.8 0.100 -0.8  -26.1,33.1 0936 -15.8 -35.1, 9.4 0.128
I3FE -163 -37.6,12.3 0.150 -23.4  -50.8,19.3  0.151 -7.8 -29.5,20.6  0.408
ZHE -116 -47.8,50.0 0513 -165  -54.3,52.7 0.412 NA NA NA
JFA -185Y  -24.1,-125 0.003 -125  -35.6,18.8 0.259 237  -31.3,-153  0.004
T -39.0 -74.0,43.0 0.162 -46.6 -81.4,53.4  0.155 NA NA NA
= -17.2 -33.8,3.5 0.074 -22.4 -43.0,5.7  0.080 -7.3 -29.1, 21.2 0.434
G 6.9 -29.2,61.3 0.644 -5.8  —-58.4,113.0 0.829 NA NA NA
=R -15.0 -32.3,6.8 0.109 -19.9 -38.0,3.4 0.070 -115 -30.0,12.0  0.197
ok -10.6 -22.6,3.3 0.090 -16.4" -215,-11.0 0.003 -4.4 -25.7, 23.1 0.612
HAF -95 -46.4,52.7 0586 -12.3  -34.1,16.6  0.239 -7.9 -68.0, 165.3  0.821
S -16.7 -354,74 0106 -17.9  -405,133 0.147 -154 -30.7, 3.3 0.076
AIQE -21.6Y -289 -13.5 0.004 -21.2° -26.8,-153 0.002 -21.1¥  -29.1,-12.2  0.006
oA -195Y  -33.1,-3.2 0.033 -16.0° -26.1,-4.4 0.023 213 -39.8, 2.9 0.066
IdFFE -19.1 -40.7,10.3 0.118  -31.0Y -42.2,-17.7 0.007 NA NA NA
I -8.0 -22.1,8.6 0208 -11.6  -39.6,29.4 0377 NA NA NA
e 221 -44.6,95 0.102 -17.6  -46.1,26.0 0.242 279  -46.8,-23  0.042
AT 15.9” 0.6,33.4  0.045 144  -12.6,49.6  0.210 6.4 -39.5, 87.2 0.750
FET -8.4 -36.1,31.3 0493 3.3  -457,722 0864 -13.2°  -24.4,-0.2  0.048
e 224" -34.6,-79 0.018 -28.8 -52.5,6.7  0.076  -20.1" -29.8, 9.2 0.012
dHE 243 -64.8,63.1 0333 -31.3 -66.1,39.6  0.191 -17.7 -74.3,163.3  0.631
St -19.9 -36.9,1.6 0.059 -12.7 -42.1,317 0371 -28.1Y  -42.6,-10.1 0.018
st 313 -72.5,715 0.283 -26.7 -71.1,859 0366 —44.8 -81.2, 62.1 0.177
At E e -8.9 -20.5, 43 0115 82 -195,4.6  0.129  -10.1 -24.5, 7.0 0.147
IFE 232 -48.8,15.1 0.129 -12.0  -42.6,349 0410 -33.0 -55.3, 0.3 0.051
TAA] 1.6 -14.7, 209  0.795 11.6 -0.9,257  0.061 -5.8 -38.2,43.7  0.683
AAA -253Y  -37.2,-11.2 0.013 -36.6° -56.9,-6.8 0.033 -15.6 -33.1, 6.5 0.103
YA -8.4 -44.1,503 0.614 -95  -513,68.0 0.642 -10.3 -47.6,53.5 0.564
BEE 231 -43.0,3.7 0.068 -184  -51.4,371 0.301 -25.8 -52.3, 15.2 0.119
Hob 7.0 -0.1, 146 0.051  -45 -37.1,45.2  0.750 18.9 -21.8,80.7  0.280
&Z+ -103 -449, 46.1 0530 -13.2  -53.2,61.0 0519 -7.3 -45.1, 56.4 0.675
A -10.0 -31.7,18.6 0311 -11.0  -52.3,66.1 0595 -13.2Y  -24.6,-0.1 0.049
QJAFA| -19.7 -43.2, 135 0.137 -13.6 -415,27.6 0317  -216 -48.4, 19.1 0.161
YAFE 325 -64.5,28.3 0.147 244" -40.2,-45 0.032 NA NA NA
Foat 37.9 -11.9, 1159 0.107 324  -19.4, 1175 0.170 NA NA NA
A -2.9 -19.7, 174 0.655 -59  -27.8,225 0515 -2.6 -20.5, 19.3 0.706
oA -18.8°  -33.4,-1.0 0.044 -265Y -37.1,-14.2 0.008 -16.7 -43.3,225  0.229
Ak -52.9Y  -68.1,-30.5 0.009 -324  -60.5,15.6  0.103 NA NA NA

Pt A%HSHE(AAPC)=average annual percent change; 31%%3}-&(APC)=annual percent change; A1Z-+7HCI), confidence interval;
LCI=lower limit of 95% CI; UCI=upper limit of 95% CI; NA=not analyzed. "AAPC is significantly different from zero (two-side p<0.05).
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ZA|(Joinpoint regression £4)
ASIR=age-standardized incidence rate; APC=annual percent change. A 7+%H 3 (APC) A4
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Analysis of the Provincial- and Municipal—-level Hepatitis C
Incidence Rates and Trends in the Honam Region, 2017-2021

Young-Sook Choi', Sang-Yong Eom?, Jeong-Hee Yu'*

'Division of Infectious Disease Response, Honam Regional Center for Disease Control and Prevention, Korea Disease Control and Prevention
Agency, Gwangiju, Korea, Department of Preventive Medicine, College of Medicine, Chungbuk National University, Cheongju, Korea

ABSTRACT

The World Health Organization has proposed the goal of eliminating viral hepatitis infection by 2030. Policy research and
projects to reduce the incidence rate are ongoing in local governments where hepatitis C infection is common. However, a
clear basis for decision-making is required at the regional level. Therefore, Honam Regional Center for Disease Control and
Prevention intends to determine the incidence rate and trend of hepatitis C virus (HCV) infection by municipal levels in the
Honam region, where HCV infection is prevalent. The analysis of data reported to the Korea Disease Control and Prevention
Agency in the Honam region from June 3, 2017, to December 31, 2021, revealed that the incidence rate of HCV infection in
the Honam region was the highest in 2018 and the lowest in 2021. It varied by up to 1.9 times in cities and provinces and 74.9
times in municipalities. The result of join point regression analysis revealed a statistically significant decreasing trend during
the mandatory surveillance period. In addition, there were differences in the incidence rates of HCV infection in the Honam
region according to the cities, provinces, municipalities units and gender. The statistical indices can be selected and combined
according to the policy direction or objectives of the local government. Hopefully, these findings will serve as an objective basis

for making decisions necessary to prevent and manage HCV infection in the Honam region.

Key words: Hepatitis C; Crude incidence rate; Age-standardized incidence rate; Joinpoint regression analysis; Provincial and

municipal level

*Corresponding author: Jeong—Hee Yu, Tel: +82-62-221-4120, E-mail: cheeyu@korea.kr

Introduction

Hepeatitis C is an acute and chronic disease that causes liver
inflammation due to infection with the hepatitis C virus (HCV).
There is a high likelihood of acute hepatitis developing into
chronic hepatitis (70-80%), and it can progress into hepatic

cirrhosis or hepatocellular carcinoma if not treated properly.

752

Hepeatitis C is transmitted primarily through blood or bodily
fluids. Those at high risk of hepatitis C include patients who
have undergone transfusion or organ transplants before the
HCV screening of the blood donor (before 1991); intravenous
drug abusers; hemodialysis patients; infants born to moth-
ers with HCV infection; those who have had sexual contact

with an HCV-infected individual; those who have undergone
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Key messages
(D What is known previously?

The World Health Organization wants to eliminate viral
hepatitis by 2030, but data on incidence in regional dif-
ference is lacking.

(@ What new information is presented?

In the Honam area, hepatitis C incidence is high,
but differs greatly between province and municipal-
ity. During a mandatory surveillance period, the entire
Honam region showed a 12% annual decrease in inci-
dence, with varying rates of change among regions.

® What are implications?

The report’s statistical indicators can help local govern-
ments in the Honam region make informed decisions
about preventing and managing hepatitis C.

procedures in which instruments contaminated with HCV-
positive blood was used; and those who had exposure to un-
sanitary acupuncture, tattoos, or piercings. Acute hepatitis C
typically has an incubation period of 2 weeks to 6 months (an
average of 6 to 10 weeks), and its main clinical symptoms in-
clude fever, fatigue, loss of appetite, brown urine, abdominal
pain, vomiting, and jaundice. However, 70-80% of the infect-
ed do not show clinical symptoms, and transmission is possible
even in asymptomatic conditions [1,2]. There is no vaccine for
hepatitis C at present, but a pan-genotypic direct-acting anti-
viral agent (DAA) that can be administered orally has been de-
veloped, with a high treatment success rate and few side effects.
Hepatitis C is an infectious disease that can be eradicated if
preemptive routine screenings and treatments are performed.
In the Republic of Korea, hepatitis C was listed as a nation-
ally designated infectious disease in 2001, a disease subject

to the Sentinel Surveillance System in 2010, and a notifiable

www.phwr.org Vol 16, No 24, 2023

infectious disease in December 2016. Subsequently, the
Republic of Korea implemented National Infectious Disease
Surveillance System on June 3, 3017. Medical institutions
must report to the health center within 24 hours in case of
an HCV RNA detection in the blood of visiting patients, and
the health director who receives the report must report to the
Korea Disease Control and Prevention Agency and the respec-
tive city or province within 24 hours [3,4].

The number of reports and crude incidence rate (CIR) of
hepatitis C has repeatedly increased and decreased, respec-
tively, since hepatitis C has been subjected to the mandatory
surveillance system [5]; however, it is challenging to find the
results of the quantitative analysis of the changes in the trend.
Moreover, hepatitis C incidence rate varies according to re-
gion, but no existing report presents the incidence rates by
municipal levels [6]. Currently, an objective basis of small re-
gional units is necessary for policy decisions because the World
Health Organization has set a goal of eradicating viral hepatitis
by 2030, and projects and policy studies by local governments
are underway or in preparation in the Republic of Korea to re-
duce infectious diseases in areas where many outbreaks occur.

Accordingly, various statistical indicators of hepatitis C in-
cidence per provincial- and municipal-level, including CIR,
age-standardized incidence rate (ASIR), annual percent change
(APC) of the ASIR, and its average annual percent change
(AAPC), in the Honam region are presented in detail, and the
incidence trend of the entire Honam region as well as provin-

cial-level incidence trends are compared.
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Methods

1. Subject of Investigation

Of the 14,256 reported cases of hepatitis C in the Honam
region in public healthcare information system from June 3,
2017 to December 31, 2021, 8,315 approved cases were in-
vestigated, excluding 5,941 cases of health center deletions,
rejection of cities and provinces, and missing statistics. Of the
8,315 cases, two were excluded as they were in the testing
phase and did not meet the criteria of a confirmed case, and
1,911 duplicate reports were removed. The final 6,402 cases

were analyzed (Figure 1).

2. Methods of Analysis

The hepatitis C incidence rates from June 3, 2017 to
December 31, 2021, are presented as crude and age-standard-
ized rates. The trend of hepatitis C incidence is presented as
APC, its mean (95% confidence interval), and p-value.

The CIR of hepatitis C was calculated as the number of new
cases per 100,000 persons in the reported year. The calcula-

tion formula is as follows:

n=14,256
Reported cases ('17.6.3.-'21.12.31.)

n=8,315
(confirmed, cases for investigated)

n=8,313
(confirmed, test completed)

n=6,402
(cases for analysis)

754

______________

______________

CIR=(The number of new hepatitis C cases/the population
of the middle of the year)x100,000 (person-year)

The person-year corresponding to the denominator of the
CIR was converted to infectious disease surveillance from June
3, 2017, and monitored for 212 days; thus, CIR for 2017 was
calculated by multiplying the number of people in the region
by 0.58.

The ASIR of hepatitis C was calculated using a direct stan-
dardization method known best to reflect the crude rate’s char-

acteristics [7], and the calculation formula is as follows:

ASIR=Y(Incidence rate by agexnumber of people by age
in the standard population)/number of standard popula-

tionx100,000 (person-year)

The 2010 registered resident population data provided
by Statistics Korea was used to establish a standard popula-
tion for comparison purposes in the Honam region (that is,
Gwangju Metropolitan City, Jeollanam-do Province, and

Jeollabuk-do Province). Because the area of comparison was

n=5,941 i
! (deleted by health center, excepted !
1 from statistic, rejected from province) |

_____________

n=2

n=1,911

Figure 1. The selection process of
cases for analysis
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Table 1. Number of new cases, crude incidence rate, age-standardized incidence rate on Hepatitis C virus infection in the

Honam region by year: provincial- and municipal-level

2017 2018 2019 2020 2021
N CIR? ASR” N CIR? ASR” N CIR? ASIR” N CIR? ASIR” N CIR? ASIR”
Honam region 914 303 25.6 1,537 32.6 267 1,223 265 209 1,345 295 224 1,023 224 165
Gwangju 141 16.7 163 272 187 185 223 154 144 333 231 211 236 164 14.6
Metropolitan City
Gwangsan-gu 35 15.0 15.8 52 119 11.6 63 145 134 89 20.7 189 53 12.4 107
Nam-gu 23 18.2 17.0 46 213 19.6 25 11.6 10.2 51 23.7 20.0 28 13.1 11.0
Dong-gu 12 22.0 21.0 21 225 183 22 23.2 18.0 22 222 173 17 167 129
Buk-gu 46 18.1 17.8 97 319 314 67 223 203 98 33.0 29.8 92 314 274
Seo-gu 25 14.0 13.0 56 139 164 46 114 12.8 73 18.1 19.7 46 114 125
Jeollanam-do 604 55.1 415 915 48.7 35.4 662 355 24.8 729 395 264 541 295 193
Gangjin-gun 11 51.2 435 21 58.0 28.7 14 395 215 15 433 224 16 471 22.8
Goheung-gun 68 1754 88.1 60 91.2 46.7 50 77.0 36.1 64 100.0 41.0 54 857 45.1
Gokseong-gun 7 40.1 19.8 10 33.7 22.0 1 3.4 2.6 10 354 193 5 18.1 10.8
Gwangyang-si 19 21.1 215 29 18.6 187 26 167 155 20 13.0 11.0 17 11.3 10.2
Gurye-gun 7 442 30.0 15 552 412 8 30.0 173 5 192 165 1 39 09
Naju-si 13 21.0 179 37 333 244 24 21.1 16.0 21 184 13.2 18 156 11.4
Damyang-gun 5 184 109 3 64 4.0 7 151 8.2 4 87 10.8 6 13.1 109
Mokpo-si 93 683 066.0 123 53.1 50.0 89 38.8 349 124 55.0 477 75 34.1 279
Mu'an-gun 30 63.0 492 49 59.8 46.0 53 654 483 46 553 415 35 39.6 293
Boseong-gun 9 355 265 7 163 65 7 16.8 96 8 19.7 10.8 13 32.8 12.1
Suncheon-si 24 149 14.4 58 209 18.7 32 115 10.2 30 10.7 9.2 33 11.8 9.4
Shin’an-gun 43 176.6 90.8 70 169.7 85.4 51 126.4 59.6 40 102.0 449 35 914 379
Yeosu-si 94 56.6 484 143 505 41.8 86 30.6 25.0 109 38.9 30.2 70 25.2 189
Yeonggwang-gun 12 37.8 323 22 408 235 14 262 167 14 264 142 11 211 97
Yeong'am-gun 15 463 30.8 31 56.7 354 18 332 23.0 19 354 26.0 18 34.0 253
Wando-gun 27 893 0625 30 58.3 373 18 354 194 31 62.0 344 19 387 187
Jangseong-gun 5 188 99 13 285 164 13 28.6 154 17 38.0 19.6 14 321 209
Jangheung-gun 7 301 21.8 35 88.8 52.8 25 647 339 31 819 393 20 54.1 29.0
Jindo-gun 66  359.2 179.4 81 259.4 126.8 50 162.8 75.1 52 169.3 79.2 44 144.4 674
Hampyeong-gun 7 354 248 14 41.8 368 13 397 198 16 498 283 4 127 36
Haenam-gun 40 933 604 50 69.3 389 50 709 43.0 48 69.6 371 30 44.4 18.8
Hwasun-gun 2 53 4.2 14 219 177 13 20.7 15.0 5 8.0 4.4 3 4.8 3.3
Jeollabuk-do 169 157 12.8 350 19.1 151 338 18.6 14.2 283 157 115 246 13.8 10.1
Gochang-gun 2 5.7 7.2 16 274 16.6 10 179 8.8 9 165 7.8 6 11.2 57
Gunsan-si 23 145 13.1 36 133 115 50 18.6 149 53 199 155 40 151 12.0
Gimje-si 20 39.8 23.4 32 375 23.0 22 26.2 155 20 243 125 11 13.6 7.1
Namwon-si 8 16,5 119 18 21.8 16.2 7 8.6 5.0 10 124 7.9 12 151 125
Muju-gun 4 27.8 235 5 203 167 8 329 19.7 3 125 8.3 4 168 8.6
Bu'an-gun 6 184 90 9 164 9.2 9 169 104 10 191 121 13 254 11.2
Sunchang-gun 12 69.7 36.8 56 191.2 995 63 220.1 100.6 47 168.3 754 36 132.3 47.0
Wanju-gun 10 18.1 16.7 12 127 11.1 19 205 169 13 142 103 11 12.1 10.1
Tksan-si 22 12.7  11.2 63 213 183 34 11.8 9.6 32 113 8.6 26 9.3 7.1
Imshil-gun 5 287 174 6 20.0 8.6 5 171 9.1 4 143 109 2 7.4 1.5
Jangsu-gun 1 74 23 4 174 99 3 13.2 11.8 3 135 121 3 137 18.8
Jeonju-si 37 49 50 65 50 438 89 69 64 66 51 47 65 50 45
Jeongeup-si 15 22.8 155 22 197 134 16 145 95 12 11.1 6.0 16 150 8.0
Iin‘an-gun 4 265 18.8 6 23.1 145 3 117 7.2 1 3.9 2.1 1 4.0 0.9

CIR=crude incidence rate; ASIR=age-standardized incidence rate. *CIR=(Number of new hepatitis C infection cases+mid-year population)x

100,000 person-year. Y ASIR=Summation of (CIR x proportion of standard population).
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limited to the Honam region, the sum of the registered popu-
lation of Gwangju Metropolitan City, Jeollabuk-do Province,
and Jeollanam-do Province within the 2010 population was
set as the standard number. To compare the incidence rates be-
tween gender, age (10-year interval), and region, the ASIR was
calculated by weighting the ratio of the standard population to
the crude rate after calculating the ratio of the age group to the
standard population.

The Joinpoint Regression Program (version 4.9.1.0), de-
veloped and distributed by the United States National Cancer
Institute, was used to analyze the change in hepatitis C inci-
dence rates over time (from June 3, 2017 to December 31,

2021). The results are presented in APC and AAPC.

Results

1. Hepatitis C Incidence Rate in the Honam Region

A total of 6,042 new cases of hepatitis C were reported in
the Honam region during the infectious disease surveillance
period, from June 3, 2017 to December 31, 2021. The num-
ber of reports, CIR, and ASIR of hepatitis C per 100,000 per-
son-year in the Honam region were the highest in 2018 (CRI
32.6; ASIR 26.7) and the lowest in 2021 (CIR 22.4; ASIR
16.5; Table 1).

Analysis of hepatitis C incidence rates by stratifying the
Honam region to provincial level showed that the CIR and
ASIR per 100,000 person-years were the highest in Jeollanam-
do Province (CIR 29.5; ASIR 19.3; as of 2021), which was 1.5
to 1.9 times higher than that of Gwangju Metropolitan City
and Jeollabuk-do Province (Table 1).

Analysis of hepatitis C incidence rates by municipal lev-

els in the Honam region showed that the ASIR of Jindo-gun,
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Jeollanam-do Province, was 67.4, 74.9 times higher than that
of Gurye-gun and Jinan-gun, Jeollabuk-do Province (0.9),
which had the lowest incidence rate. Sunchang-gun, Jeollabuk-
do Province, showed the second highest incidence of hepati-
tis C in the Honam region (CIR 132.3; ASIR 47.0). The third
highest incidence rate was observed in Goheung-gun (CIR
85.7; ASIR 45.1), followed by Sinan-gun, Muan-gun, and

Jangheung-gun (Table 1).

2. Changes in the Age—standardized Hepatitis C

Incidence Rate in the Honam Region

The ASIR of hepatitis C decreased by 12.0% per year in
the Honam region. All three areas of the region also showed
a decreasing trend of the ASIR of hepatitis C, among which a
statistically significant decrease was observed in Jeollanam-do
Province (Table 2).

Among the five municipalities included in Gwangju
Metropolitan City, Dong-gu showed a significant decrease in
the ASIR of hepatitis C, but two (Buk-gu and Seo-gu) showed
an annual increase in APC of 5.6% and 1.2%, respective-
ly, contrary to the overall trend. Five out of 22 municipali-
ties in Jeollanam-do Province showed a statistically signifi-
cant decrease in the ASIR of hepatitis C. Jindo-gun showed
the most rapid decrease, followed by Sinan-gun, Yeosu-si,
and Gwangyang-si. Contrarily, Jangseong-gun, Jeollanam-do
Province, showed an increasing trend of the ASIR of hepati-
tis C overall. A statistically significant decrease in the ASIR of
hepatitis C was observed in three out of 14 municipalities in
Jeollabuk-do Province, and the steepest decrease in the Honam
region was observed in Jinan-gun with an annual decrease
of 52.9%; a significant decrease in incidence was also identi-

fied in Gimje-gun and Jeongeup-si. Contrarily, an increasing
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Table 2. APC and AAPC of ASIR on hepatitis C infection new cases in the Honam region from 2017 to 2021

Total Male Female
AAPC 95% CI AAPC 95% ClI AAPC 95% ClI
(APC) (Lcuch PVAYe Capc) e uch PTVEMe capc) i ucy  PTValue
Honam region -12.0° -20.4,-2.8 0.026 -11.6Y -20.6,-1.5 0.036 -12.7  -21.8,-2.6  0.029
Gwangju -0.7 -20.3,23.7 0924 2.1 -18.0, 27.2  0.781 4.4 -24.0, 20.1 0.573
Metropolitan City
Gwangsan-gu -0.3  -27.6,374 0980 22 241,375 0833 -39 —33.3,38.3 0.749
Nam-gu -6.9 -35.6,344 0578 -4.8 -446,63.4 0789 -104 -28.4, 12.1 0.218
Dong-gu ~9.6" -179,-05 0.045 -17.6 364,67 0.097 -0.8 150,159  0.886
Buk-gu 56 -184,365 0552 15.1 -8.5,44.6  0.146 =5.7 -33.0, 32.6 0.622
Seo-gu 1.2 -23.1,33.0 0903 -09 -29.2,385 0.934 5.0 -34.1, 67.3 0.762
Jeollanam-do -16.6° -25.3,-6.9 0.013 -17.7Y -283,-55 0.021 -157Y -23.8,-6.8  0.012
Gangjin-gun -12.4  -26.8,4.8 0.100 -0.8 -26.1,33.1 0936 -15.8 -35.1, 9.4 0.128
Goheung-gun  -16.3  -37.6,12.3 0.150 -23.4 -50.8,19.3 0.151 -7.8 —29.5,20.6  0.408
Gokseong-gun  —11.6 —47.8,50.0 0513 -165 -54.3,52.7 0.412 NA NA NA
Gwangyang-si  -18.57 -24.1,-125 0.003 -125 356,188 0259 -237° -313,-153  0.004
Gurye-gun -39.0 -74.0,43.0 0.162 -46.6 -81.4,534 0.155 NA NA NA
Naju-si -17.2 -33.8,3.5 0.074 -22.4 -43.0, 5.7 0.080 =7.3 =29.1, 21.2 0.434
Damyang-gun 69 292,613 0.644 -5.8 -584,113.0 0.829 NA NA NA
Mokpo-si -15.0 -32.3,6.8 0.109 -199 -38.0,3.4 0.070 -115 -30.0, 12.0 0.197
Mu'an-gun -10.6  -22.6,33 0.090 -16.4" -215,-11.0 0.003 4.4 -25.7,23.1  0.612
Boseong-gun -9.5 -464,527 0586 -123 -34.1,16.6 0239  -79 -68.0, 165.3  0.821
Suncheon-si -16.7 -354,74 0106 -17.9 -40.5,13.3 0.147 -154 -30.7,3.3 0.076
Shin'an-gun -21.6" -289,-13.5 0.004 -21.2Y -26.8,-153 0.002 -21.1 -29.1,-12.2  0.006
Yeosu-si -195Y -33.1,-3.2  0.033 -16.0° -26.1,-4.4 0.023 -21.3 -39.8,2.9 0.066
Yeonggwang-gun —19.1 -40.7,10.3  0.118 -31.0° -42.2,-17.7 0.007 NA NA NA
Yeong'am-gun ~ —8.0  —22.1,8.6  0.208 -11.6  -39.6,29.4 0.377 NA NA NA
Wando-gun -22.1 -44.6, 9.5 0.102 -17.6  -46.1,26.0 0.242 -27.9" -46.8, 2.3 0.042
Jangseong-gun 159  0.6,33.4  0.045 144 -12.6,49.6 0.210 6.4 -39.5,87.2  0.750
Jangheung-gun  -8.4  —36.1,31.3 0493 -3.3 457,722 0.864 -13.2° -24.4,-0.2  0.048
Jindo-gun 2247 -34.6,-79 0018 -28.8 525,67 0.076 -20.1° -29.8,-9.2  0.012
Hampyeong-gun —24.3  -64.8,63.1 0.333 -313 -066.1,39.6 0.191 -177 -74.3,163.3  0.631
Haenam-gun  -199  -36.9,1.6  0.059 -12.7 -42.1,31.7 0371 -28.1" -42.6,-10.1  0.018
Hwasun-gun -31.3 -72.5,715 0.283 -26.7 -71.1,859 0.366 -44.8 -81.2, 62.1 0.177
Jeollabuk-do -89 —20.5, 4.3 0.115 8.2 -19.5, 4.6 0.129  -10.1 —24.5,7.0 0.147
Gochang-gun  —23.2  -48.8,15.1 0.129 -12.0 -42.6,349 0410 -33.0 =55.3,0.3 0.051
Gunsan-si 1.6 -14.7,209 0795 11.6  -0.9,257 0.061 -5.8 -38.2,43.7  0.683
Gimje-si 2539 -37.2,-112 0.013 -36.6° -569,-6.8 0033 -156  -33.1,65  0.103
Namwon-si -84 -44.1,503 0.614 -95 -51.3,68.0 0.642 -10.3 -47.6, 53.5 0.564
Muju-gun -23.1 -43.0,3.7 0.068 -184 -51.4,37.1 0.301 -25.8 =52.3,15.2 0.119
Bu'an-gun 7.0 -0.1, 14.6 0.051 45 -37.1,45.2 0.750 18.9 -21.8, 80.7 0.280
Sunchang-gun  -10.3 -449, 46.1 0.530 -13.2 -53.2,61.0 0.519 -7.3 -45.1, 56.4 0.675
Wanju-gun ~ -10.0  -317,18.6 0311 -11.0 -52.3,66.1 0595 -13.2° -24.6,-0.1  0.049
Tksan-si -19.7 432,135 0.137 -13.6  -415,27.6 0317 -21.6 -48.4,19.1 0.161
Imshil-gun -32.5  -64.5,283 0.147 -24.4" -40.2,-45 0.032 NA NA NA
Jangsu-gun 379 -119,1159 0.107 324 -194, 1175 0.170 NA NA NA
Jeonju-si -2.9 -19.7,17.4  0.655 -59 -27.8,225 0.515 2.6 -20.5, 19.3 0.706
Jeongeup-si -18.8” -33.4,-1.0 0.044 265" -37.1,-14.2 0.008 -16.7 -43.3,225  0.229
Jin'an-gun -52.9Y -68.1,-30.5 0.009 -32.4 -60.5, 15.6  0.103 NA NA NA

APC=annual percent change; AAPC=average annual percent change; ASIR, age-standardized incidence rate; CI, confidence interval;
LCI=lower limit of 95% CI; UCI=upper limit of 95% CI; NA=not analyzed. AAPC is significantly different from zero (two-side p<0.05).
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but statistically insignificant trend of 1.6%, 7.0%, and 37.9%
were observed in Gunsan-si, Buan-gun, and Jangsu-gun of the
Jeollabuk-do Province, respectively (Table 2).

Stratifying the annual trends in the ASIR of hepatitis C in
the Honam region over 4.58 years of infectious disease sur-
veillance by sex showed a significant decrease in both male
and female, and the decrease was more prominent in female
by 1.1%p/year. There was a significant decrease in the ASIR
of hepatitis C in both male and female in the Jeollanam-do
Province, similar to the overall trend of change across the
Honam region, and the same trend was seen in both male
and female in Jeollabuk-do Province. In the case of Gwangju
Metropolitan City, while the ASIR decreased by 4.4% in fe-

male, the rate increased by 2.1% per year, showing conflicting

results based on sex. In the Honam region, municipalities
with an increase in the ASIR of male with hepatitis C includ-
ed Gwangsan-gu and Buk-gu in Gwangju Metropolitan City,
Jangseong-gun in Jeollanam-do Province, and Gunsan-si and
Jangsu-gun in Jeollabuk-do Province. Those with an increase
in the ASIR of female with hepatitis C included Seo-gu in
Gwangju Metropolitan City, Jangseong-gun in Jeollanam-do
Province, and Buan-gun in Jeollabuk-do Province. All other
municipalities in the Honam region showed a decreasing trend
in the ASIR of hepatitis C over the 4.58 years of infectious dis-

ease surveillance period (Table 2, Figure 2).

Multiple joinpoint medels (Honam region)
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Figure 2. Trends of ASIR on hepatitis C virus infection in the Honam region by Joinpoint regression analysis

ASIR=age-standardized incidence rate; APC=annual percent change. ?ACP is significantly different from zero (two-side p<0.05).
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Discussion

The ASIR is a statistical indicator that can be used to com-
pare incidence rates between regions with different age struc-
tures or over time. Kim et al. [6] reported that one of the ma-
jor risk factors for hepatitis C is aging, and it is difficult to ex-
clude the factor of differences in age distribution when the CIR
of hepatitis C is high in areas with large populations of older
adults. In particular, the ASIR indicator should be presented to
compare the extent of occurrence of hepatitis C, of which a risk
factor is aging, in the Honam region, which a region with the
highest proportion of the aging population in the Republic of
Korea as of 2021. ASIR of hepatitis C, divided based on sex or
provincial and municipal levels, can be utilized to understand
the differences in the incidence rate between the municipali-
ties and the surrounding area as well as the sexes at a specific
time and to select a control area as needed. The results of the
Joinpoint regression of the ASIR of hepatitis C over 4.58 years
after the implementation of the National Infectious Disease
Surveillance System will be helpful in objectively comparing the
evolutionary aspects of hepatitis C over time. Regression analy-
sis showed a significant trend of decline of the ASIR of hepati-
tis C in the Honam region during the surveillance period, from
June 3, 2017 to December 31, 2021, and there was a differ-
ence in incidence rates and rates of change depending on the
subdivided area and sex. In contrast to the overall trend of the
ASIR of hepatitis C, an increasing trend was observed in Buk-
gu and Seo-gu of Gwangju Metropolitan City; Damyang-gun
and Jangseong-gun of Jeollanam-do Province; and Gunsan-si,
Buan-gun, and Jangsu-gun of Jeollabuk-do Province. This may
be the reason for the difficulty in applying the provincial-level

trend of hepatitis C to all municipalities, and it is necessary to

www.phwr.org Vol 16, No 24, 2023

find a way to reduce the incidence through closer identification
of the cause in the case of places that have shown the opposite
trend to the overall trend of change.

The decline in the ASIR of hepatitis C in the Honam region
is presumed to be due to several factors, including improved
overall hygiene, the introduction in 2015 and reduction in the
price of oral DAAs that act directly on the genome’s unstruc-
tured proteins involved in HCV proliferation, the equaliza-
tion of medical care in vulnerable areas, and the strengthening
of infection control in medical institutions [8]. In addition,
the risk factors for deviation of hepatitis C incidence rate and
change of rate per sex observed in the Honam region have not
yet been identified, but several hypotheses have been raised, in-
cluding unsanitary tattoos, acupuncture, and an increase in the
proportion of the elderly population with a lack of the effect of
female hormones that play a role in preventing the progression
of liver disease [9-11].

The type of objective evidence required by municipalities
to prepare measures to reduce incidence in hepatitis C-prone
areas may vary depending on the direction and purpose of the
policy, and various statistical indicators of regional units pre-
sented in this report may be used optionally in combination. In
2021, the American Association for the Study of Liver Diseases
also suggested the need for a regionally objective hepatitis C
statistic, and there has been a study that presented a county-
level age-standardized rate and rate of change over time [12].
In this report, the trends of changes in the number of reports,
CIR, and ASIR of hepatitis C in the Honam region, known for
multiple occurrences of Hepatitis C, were broken down by sex
and provincial and municipal levels, quantified, and presented.

The CIR refers to the number of new cases of infectious

diseases compared to the population of the area and can be
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used as an indicator to determine whether to support specific
populations or to calculate the burden of social medical ex-
penses on diseases for countries and municipalities that need
to prevent and manage infectious diseases. Hepatitis C is an
infection caused by an RNA virus, and there is no vaccine for
it yet. However, it is considered an infectious disease that can
be eradicated when the diagnosis is led to treatment, ever since
the recent development of a treatment with excellent thera-
peutic effects and few side effects. Nevertheless, the disease has
high social costs because the treatment cost has been expensive
despite the medical insurance coverage since 2016. In such
cases, the policy-making body may need to determine the spe-
cific group to which support should be prioritized to efficiently
use the limited resources or estimate the medical expenses to
be borne by each municipality, and the CIR may be helpful
to policymaking. For instance, based on the statistical indica-
tors presented in this report, Buk-gu in Gwangju Metropolitan
City, Jindo-gun in Jeollanam-do Province, and Sunchang-gun
in Jeollabuk-do Province, with the highest CIR, can be selected
as the priority support area with the highest burden of social
medical costs.

There are several limitations to the results of this analysis.
The first is that a duplicate report of hepatitis C is possible in
the integrated management system for infectious diseases, a
Korean indicator-based monitoring system. Therefore, select-
ing new cases from a list with duplicates must be performed
manually to calculate the incidence rate; human error is pos-
sible during this process. Another limitation is the direct stan-
dardization rate, a method of calculating the ASIR. However,
since the special city and provinces in the Honam region were
subdivided into municipal levels to provide statistical indi-

cators, there may be municipalities with fewer incidences of
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hepatitis C, and this should be considered during interpreta-
tion [13].

Despite these limitations, this report is the first to quantify
the incidence of hepatitis C in the Honam region by dividing
it into municipal levels, and it is expected to be used as an ob-
jective basis for policy and business decisions necessary for the
prevention and management of hepatitis C in the Honam re-

gion in the future.
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Results of Crisis Response Training for Emerging and Re—emerging
Infectious Diseases Conducted by the Korea Disease Control and
Prevention Agency in the Republic of Korea, 2022

Hee—Sook Kim, Hyungtae Ahn, Jungyeon Kim, Hyungmin Lee*

Division of Emerging Infectious Diseases, Bureau of Infectious Disease Emergency Preparedness and Response, Korea Disease Control and
Prevention Agency, Cheongju, Korea

ABSTRACT

Owing to the absence of treatments or vaccines for emerging infectious diseases (EIDs), early recognition and initial response
are crucial. The Korea Disease Control and Prevention Agency (KDCA) has conducted simulation trainings for provincial
and local governments and related agencies responding to public health emergencies since 2010 to strengthen their response
capabilities. This study analyzed the results obtained from the training conducted in 2022 to identify areas for future
improvement. The training comprised three modules (education on infectious diseases, tabletop exercises, and practice in
using personal protective equipment) and covered five infectious diseases, including Middle East respiratory syndrome, Ebola
virus disease, avian influenza virus infections in humans, Mpox, and coronavirus disease 2019. Institutional evaluation (17
provincial governments-16 trainings) was conducted using evaluation indicators, The trainees’ knowledge and attitudes toward
EIDs as well as satisfaction from the training were measured through questionnaire surveys (ten questions each of pre- and
post-knowledge attitude and ten questions on satisfaction; 5-point scale). Total 1,526 people participated in 16 trainings, and
811 surveys were analyzed. The institutional evaluation revealed an average score of 86.0 (range: 57-102, out of 110). The
survey showed that 78.5% had less than 2 years of work experience related to infectious diseases, and 72.6% were receiving the
training for the first time. Knowledge levels and positive attitudes toward EIDs increased by 15.6% and 7.0% after the training,
respectively (p<0.05), and the ‘training satisfaction’ was found to be 4.5. These results show that, given the short career span
of trainees, annual periodic training is required, and pre-training for provincial governments is needed to reduce the capacity
gaps. Furthermore, the development of training scenarios and finding ways to increase the participation of related organizations

are also needed.

Key words: Emerging infectious diseases; Training; Knowledge improvement rate; Attitude change rate; Satisfaction
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency has
been conducting simulation training under the supervi-
sion of provincial governments since 2010, to check lo-
cal government-specific crisis management systems to
respond to emerging infectious diseases and to strength-
en initial response capabilities.

(@ What new information is presented?

In the 2022 training, 78.5% had less than 2 years of
work experience in infectious diseases and 72.6% were
the first to receive this training.

® What are implications?

Given the short careers of infectious disease managers,
annual periodic training is required. In addition, pre-
training for institutions in charge of training at the re-
gional and provincial government level is necessary to
strengthen their training capabilities.

Introduction

Emerging and unidentified infectious diseases pose a signif-
icant challenge, especially in the early stages wherein no treat-
ments or vaccines are available; therefore, early detection and
prompt response are crucial. Recognizing the need to prepare
for potential disease outbreaks and continuously enhance re-
sponse capabilities, the Korea Disease Control and Prevention
Agency (KDCA), formerly Korea Centers for Disease Control
and Prevention, initiated the first Emerging Infectious Disease
(EID) Crisis Management Training program in 2004, which
simulated a crisis scenario for managing emerging infectious
diseases. Since then, the KDCA has conducted annual crisis re-
sponse training exercises, with participation from selected lo-

cal governments. This training involves a mock drill based on

www.phwr.org Vol 16, No 24, 2023

a hypothetical scenario and exercises that have helped identify
the limitations of existing medical resources and management
guidelines in the event of an EID pandemic. The findings have
been instrumental in determining priority allocation of medi-
cal resources and developing policies and crisis management
manuals.

Since 2010, the direction of crisis response training has
shifted, thereby expanding the target of training to local gov-
ernments (si, gun, gu), with the objective of broadening the
central government’s crisis response system while concurrently
establishing a response system at the city and province levels.
Since then, the goal of training has been to enhance the pre-
paredness and response capabilities of relevant agencies, in-
cluding metropolitan and local governments, disaster-related
departments, fire departments, local police agencies, local edu-
cation offices, the military, medical institutions, public health
and environment research institutes, and quarantine offices,
in dealing with public health crises. The training has been re-
designed to focus on reviewing specialized crisis management
systems at the local government level and strengthening initial
response capacity.

Furthermore, the training has been conducted annu-
ally since its re-organization in 2010 and until 2019; how-
ever, it was temporarily suspended for two years in 2020 and
2021, due to the comprehensive response efforts directed to-
ward the coronavirus disease 2019 (COVID-19) pandemic.
Considering the stable situation of COVID-19 and the de-
mands of local governments, this training was resumed in
2022 after a hiatus of three years. This report presents an
analysis of the results of the 2022 crisis management response
training for emerging and re-emerging infectious diseases, with

the aim of deriving insights and formulating plans for future
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enhancements of the training program.

Methods

1. Participating Institutions and Roles

The KDCA oversaw this training program and provided
guidelines (training manuals) for operation, basic scenarios for
tabletop exercises (T'TX; operations-based exercise, discussion-
based exercise), and a budget (50% from government funding,
with local government support) for conducting the training.
Next, 17 metropolitan cities and provinces established and op-
erated training plans for local governments at the municipal
level, thus serving as recipients of the training program (i.e.,
the main trainers). The infectious disease management support
teams in each metropolitan city and province supported the
overall operation, including practice management and man-
power support. Lastly, the public health centers at the munici-
pal level and relevant agencies/departments served as recipients
of the training program (i.e., training participants or trainees).
Participants included infectious disease staff from public health
centers along with individuals involved in response to infec-
tious diseases at related organizations (departments), such as
disaster-related departments in municipal offices, firefighting
headquarters, local police offices, local education offices, mili-
tary, medical institutions, public health and environment re-

search institutes, and quarantine offices.

2. Training Components

The training comprised three basic and main components:
education, exercises, and practices. This included theoretical
education on infectious diseases, TTX, and hand-on practice

of donning and doffing personal protective equipment (PPE).

772

The first component, i.e., theoretical education, involved theo-
retical training conducted through lectures, with a focus on the
epidemiological characteristics of emerging infectious diseases
and initial response protocols for suspected cases. The sec-
ond component, i.e., TTX, is based on hypothetical scenarios
involving operations-based (such as role play, O/X quizzes)
training to practice response measures at different stages and in
various fields of infection control, such as suspected case iden-
tification, reporting, basic epidemiological investigation, trans-
fer to isolation bed, and sample collection/transfer, contact
management. Further, discussion-based training conducted in
the form of group discussions aimed at solving problems such
as recognizing the role of each relevant institution and unex-
pected situations. The third component, i.e., practice, consisted
of lectures, video presentations, step-by-step demonstrations,

and hands-on practice for donning and doffing PPE.

3. Training Topics

The target infectious diseases for the 2022 crisis manage-
ment response training included the Middle East respiratory
syndrome (MERS), Ebola virus disease (EVD), avian influenza
(AI) virus infections in human, Mpox, and COVID-19. Each
metropolitan or province government selected one of these
infectious diseases and conducted training accordingly. Eight
provinces chose the training program for MERS; two prov-
inces chose EVD; two provinces chose Al in humans; three
provinces chose Mpox; and one province chose COVID-19.
The operations-based and discussion-based scenarios for each
infectious disease were provided by the KDCA in advance to
reflect the local characteristics and response conditions of each

region, and the training was adapted accordingly.

www.phwr.org Vol 16, No 24, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

4. Training Evaluation

The evaluation consisted of three main components: (1) an
institutional evaluation to evaluate the overall training prepa-
ration, operation, and implementation by the participating in-
stitutions; (2) individual evaluation of participating trainees,
focusing on improvement in knowledge level and changes in
attitude regarding “emerging infectious diseases and response”
after completion of training; and (3) satisfaction evaluation for
physical environment, readiness of training, and suitability of
training contents.

The institutional evaluation (conducted in 17 metropoli-
tan or province government) involved predetermined training
evaluations tool (indicators), while individual and satisfaction
evaluations were conducted through surveys (Table 1). For in-

dividual evaluation, pre- and post-evaluations were conducted

to measure improvement in knowledge level and changes in at-
titude. The paired t-test was conducted using Microsoft Office
Excel 2013 (Microsoft) for data analysis, with statistical signifi-

cance level set at o=0.05.

Results

From September 7 to November 25, 2022, a total of 16
collective training sessions were conducted in 17 metropoli-
tan cities and provinces. Joint training was conducted for
Chungcheongnam-do and Sejong provinces. A total of 1,526
individuals participated in the training, and among the ques-
tionnaires submitted by them, 811 individuals (53.1%) with
valid responses who completed both pre- and post-surveys

were included in the analysis.

Table 1. Overview of training evaluation

Content of evaluation

Composition of the item

Institutional

evaluation
conducted by metropolitan governments

- @ Pre-, @ On-site, @ Post-evaluation

©® Checking the training result report

Personal
evaluation
and after training

to EIDs
Satisfaction

survey (organization, operation, etc.)

Evaluation of 4 areas (16 evaluation factors) of training
planning, design, implementation and evaluation feedback

@ Evaluation through the training operation plan,
® On-site evaluation on the day of training,

Evaluation of @Knowledge and @Attitude toward emerging * 10 questions for each pre- and post-test
infectious diseases (EIDs) of trainees (participants) before

- @ Characteristics of infectious diseases, case definition,
reporting and receipt, measures taken when suspected
cases are reported, diagnostic tests, contact definition
and management, management of confirmed cases, etc.
@ Sense of control/pride/confidence, etc. in responding

Evaluation of the appropriateness of the training program

- Suitability of the training site, readiness, appropriateness ¢ Out of 5
of the number and composition of trainees,
appropriateness of overall training progress and
theoretical education/discussion/practice content, etc.

* A total of 30 items
- 22 main indicators+8 additional indicators
(5 addition indicators/3 subtraction
indicators)
* Out of 110 points (basic 100 points, plus/
minus+ 10 points)

* On a 5-point scale (not at all-very much so)
* Qut of 10

* 10 questions for post-test
* On a 5-point scale (not at all-very much so)
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1. Composition of Trainees

Among the participants, the majority of the trainees were
women (n=606, 74.7%), and the majority of the trainees were
in their 30s (38.1%), followed by those in their 40s (24.8%)
and 20s (19.6%). In terms of occupation, the primary group
targeted for training were public health center managers, com-
prising the majority of trainees (n=532, 65.6%), followed by
those working in related departments such as diagnostic test-
ing (3.6%), quarantine (2.1%), education (3.8%), police (3.0%),
and firefighting (4.3%). The majority of individuals catego-
rized under the “other” occupations category (17.5%) included
infection control nurses or emergency room nurses from re-
gional medical institutions.

Regarding work experience at their current institution, 356
participants (43.9%) had less than 2 years of experience, and
the majority of the participants (including those classified in
the “none” category) had less than 2 years of experience in in-
fectious diseases (n=637, 78.5%). Meanwhile, 589 individu-
als participated in the training for the first time, accounting for

72.6% of the total participants (Table 2).

2. Evaluation Results

Institutional evaluation revealed that the average total score
for the 106 trainings sessions was 80.0 of 110 points (range,
57-102 points). In terms of specific evaluation category, the
scores were as follows: training planning, 9.3 of 11 points;
training design, 17.9 of 20 points; training implementation,
42.4 of 50 points; and training evaluation feedback, 12.9 of 19
points. Significant variations were noted across participating
regions, which served as the organizing bodies for the training,
and the lowest score was observed in the “training evaluation

feedback” category.
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Table 2. Characteristics of trainees

Sex
Male
Female
Age group (yr)
20s
30s
40s
50s
=00
Ocupational category (group)
Response to infectious
diseases (health center)
Diagnostic test
Quarantine
Education
Security (police)
Firefighting
Military
Others”
A career in the present
institution (yr)
<1
1-2
3-5
6-10
11-15
1620
=21
Work experience related to
infectious diseases (yr)
None
<1
1-2
35
6-10
11-15
16-20
=21
Number of times participated
in infectious disease crisis
response training
None
Once
2-3
4-5
6-7
8-9
=10

Case (n) Propotion (%)
205 25.3
606 74.7
159 19.6
309 38.1
201 24.8
137 16.9

5 0.6
532 65.6
29 3.6
17 2.1
31 3.8
24 3.0
35 4.3
1 0.1
142 17.5
155 19.1
201 24.8
138 17.0
95 11.7
71 8.8
51 6.3
100 12.3
83 10.2
294 36.3
260 32.1
105 12.9
40 49
13 1.6
9 1.1

7 0.9
589 72.6
69 8.5
120 14.8
21 2.6
9 1.1

2 0.2

1 0.1

“Infection control nurses, disaster management department,

livestock quarantine department, etc.
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The overall “knowledge improvement rate” in response
to emerging infectious diseases after training was 15.6% (pre-
test score 7.1, post-test score 8.2, p<0.001) for all five infec-
tious diseases. In terms of specific diseases, the highest knowl-
edge improvement rate was noted for EVD (32.8%, p<0.001),
followed by Mpox (29.7%, p<0.001), Al in humans (10.8%,
p<0.001), MERS (10.6%, p<0.001), and COVID-19 (10.4%,
p=0.022). The knowledge improvement rate for all five in-
fectious diseases and for each infectious disease was statisti-
cally significant (p<0.05). The average scores (based on the
post-score) were higher for target diseases included in existing
training, including the MERS (8.6 points), Al in humans (8.5
points), and EVD (8.5 points), than for newly added diseases
such as Mpox (6.4 points) or COVID-19 (5.2 points; Table 3).

The attitude toward response for EIDs showed an improve-
ment rate of 7.0% (out of 5 points, pre-test mean 3.6+0.5
points, post-test mean 3.9+0.5), which was statistically signifi-
cant (p<0.001). The items related to acceptance of EIDs (item
4), sense of control (item 7), and favorability (item 9) had low
scores at less than 4 points (based on the post-score). However,
the proportion of positive responses tended to increase for all

10 items, suggesting improved confidence in responding to

EIDs (Figure 1).

The average satisfaction level with training was 4.5 points
(standard deviation 0.6, range, 4.4-4.6 points), indicating high
overall satisfaction level with training preparation and opera-
tion. In terms of specific items, the highest satisfaction level
was noted for “education/lecture” (4.62 points), followed by
“practice for putting on/taking off PPE” (4.58 points), and “ex-

ecution-based training” (4.57 points; Figure 2).

Discussion

“Crisis management response training for emerging and
re-emerging infectious diseases” has its significance in that it
provides a forum for public discussion, enabling prompt and
efficient responses in the event of future public health crisis.
It achieves this by discussing local-level specialized prepared-
ness and response plans for effective infectious disease man-
agement and establishing an organic cooperation system with
organizations related to infectious disease response within
the jurisdictional area in advance, with the local governments
taking initiative instead of a unilateral and uniform training

conducted by the central government. Following resumption

Table 3. Knowledge improvement rate after training
Average score” Improvement
Case (n) Sost rate (%) p-value

Total 811 7.1+2.1 8.2+1.7 15.6 <0.001
Middle East respiratory syndrome 416 7.8+1.8 8.6x1.5 10.6 <0.001

(8 provinces)
Mpox (3 provinces) 98 9+1.7 6.4%1.3 29.7 <0.001
Avian influenza virus infections in 125 7.7+1.6 8.5+1.4 10.8 <0.001

humans (2 provinces)
Ebola virus disease (2 provinces) 133 6.4+2.2 8.5+1.3 32.8 <0.001
Coronavirus disease 2019 (1 province) 39 47+1.3 5.2£15 10.4 0.022
“Mean +standard deviation, out of 10. b)improvement rate (%): {(post-score — pre-score)/pre-score}x100.
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[ Pre survey M Post survey
1. The spread of EIDs within the region can be minimized by strengthening the capacity 1 430
of local governments. 4.61
2. The ability of local governments to respond to crises can be improved through EIDs 438
response training. 4.59
3. When a suspected patient of EIDs occurs, | feel a calling while performing my duties 415
as an infectious disease manager. 4.30

4. | accept that EIDs are unavoidable natural disasters and cannot prevent the spread 2.40
of infection. ~ 2.49

5. | feel proud as a person in charge of infectious diseases when responding to EIDs. 3.81

4.12

6. When EIDs occur overseas, it can be predicted to some extent that domestic 416
inflow is possible. — 4.38

7. | get anxious when | hear from the media about the situation of infectious disease 2.49
crisis response. 2.52
8. Even if a situation arises in which | have to respond to an infectious disease crisis, 354
| think | can respond just as well as other tasks. 4.06
9. In some ways, | like EIDs crisis response work. 2.82 331

10. I hope you will cooperate well with me, who is in charge of the infectious disease 423
response process, so that the work can be carried out efficiently. _ 4.44

0 1 2 3 4 5
Point

Figure 1. Result of change in attitude to respond to emerging infectious diseases after crisis response training for emerging

infectious diseases (2022)

EID=emerging infectious disease.

2. Equipment necessary for training was well prepared, so there was no inconvenience during training.
3. The number of trainees who participated in the training was appropriate to conduct the training.
4. Trainees with occupations (occupational groups) suitable for this training participated in the training.

6. The subject of education and lecture matched the purpose of this training.

7. The contents of education and lectures were suitable for the level of trainees.

8. The method and contents of practice-based training were appropriate.

9. The method and contents of discussion-based training were appropriate.

10. The method and contents of education and training on how to put on and take off PPE were appropriate.

5. The training went smoothly overall.

1. The training site was suitable.
4.53
4.54
4.54
4.57

4.62

Figure 2. Satisfaction survey results on crisis response training for emergence infectious diseases (2022)

PPE=personal protective equipment.

of this training program, in 2022, after a three-year hiatus
(2020-2021) due to the COVID-19 pandemic, we conducted
institutional and individual evaluation, along with question-
naire analysis. Based on these evaluations, we have derived sev-
eral implications for the training program and have identified

areas for improvement and development in the context of the

776

pre- and post-COVID-19 pandemic.

First, it is necessary to diversify the occupations and occu-
pational groups of training participants (trainees). Most par-
ticipants were in charge of infectious disease response (public
health centers), with limited involvement from related agencies

such as infection control nurses in local medical institutions,
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firefighting, police, and education. However, even their partici-
pation was minimal, resulting in limited understanding of the
roles of relevant agencies (departments) within the infectious
disease response system. To address this, the current train-
ing scenario, which mainly involves public health center work,
should be supplemented by additional training in the future
by clearly indicating the roles of relevant agencies and ensur-
ing balanced representation of participants from each agency
(department) within each group during the training planning
phase. In addition, exploring incentive strategies to increase
their participation rates is necessary.

Second, training needs to be conducted annually without
interruptions. Based on the results of knowledge improvement
rate, the trainees exhibited a high knowledge level regarding
traditional infectious diseases (such as MERS, EVD, and Al
in humans) for which there had been previous trainings, but
the knowledge level for newly added infectious diseases (such
as Mpox and COVID-19) was relatively low. In particular,
COVID-19 showed the lowest knowledge level and improve-
ment rate among the five infectious diseases targeted in the
training, contrary to the expectation that it would show a high
knowledge level after 2 years of response experience. Detailed
analysis revealed that the average proportion of participants
with less than 2 years of working experience in infectious dis-
eases was 50% in provinces that chose MERS, EVD, and Al in
humans as training topics. In contrast, the province that chose
COVID-19 as the training topic showed very high short career
span of trainees at 78%. These findings suggest that this high
proportion of individuals with very short work experience in
infectious diseases (78.5% individuals had less than 2 years of
experience) is mainly attributable to frequent personnel trans-

fers and new recruitments. The high proportion (72.6%) of

www.phwr.org Vol 16, No 24, 2023

individuals with no experience in infectious disease crisis re-
sponse training can also be explained by the absence of train-
ing for 2 years and the above-mentioned reasons. In addition
to knowledge improvement rate, analysis of changes in attitude
toward responding to EIDs revealed that some items, such
as sense of control, showed a very low score distribution and
therefore appeared to not be easily changed in a short period
of time. In order to improve these aspects, repetitive training is
required and further consideration for enhancing positive and
proactive attitudes are necessary.

Third, it is necessary to conduct preliminary training for
metropolitan governments and strengthen the supporting role
of the center for infectious diseases control and prevention.
As a result of institutional evaluation, a large gap was noted in
training implementation and operation levels by metropolitan
governments, a variation which could be largely attributable to
changes in infectious disease (training) staff in charge of met-
ropolitan governments and the level of competency of the staft
in charge. Furthermore, when considering the specific evalu-
ation categories, the “training evaluation feedback” category,
which assesses whether each metropolitan government has
evaluated its own training and circulated the results, the level
of achievement was low because it has not yet been established
within the local government training. Therefore, it is also a ma-
jor challenge to improve the gap in capabilities among different
areas, standardize training including evaluation, and enhance
professionalism.

In addition to the need for improvement based on the re-
sults of this training evaluation analysis, by combining sugges-
tions collected through surveys and interviews with training
operation personnel at the time of training site visits, we could

establish further develop strategies for the management and
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enhancement of training for emerging and reemerging infec-
tious disease crises.

This development plan encompasses various aspects, in-
cluding the development of additional training content (such
as expansion of target infectious diseases and scenarios for each
training target) and training tools (operation guidance, such as
diversification of training methods). Currently, training is be-
ing conducted with scenarios limited to some infectious diseas-
es (MERS, Al in humans, EVD, Mpox, and COVID-19) but it
is also necessary to develop scenarios to prepare for infectious
diseases of unknown origin, i.e. different types of syndromes
(such as respiratory, hemorrhagic fever, rash, nerve, and diar-
rhea). Further, it is also necessary to develop detailed scenarios
for specialized training for different agencies responsible for re-
sponding to infectious diseases (the KDCA, Regional Centers
for Disease Control and Prevention, metropolitan govern-
ments, Centers for Infectious Diseases Control and Prevention,
local governments, medical institutions, etc.) in addition to
the diversification of target infectious diseases in these training
scenarios. Up until now, the training has been primarily con-
ducted in the form of discussion-based exercises such as TTX.
However, there are limitations to fully embodying the response
methods through this approach. Therefore, it is crucial to de-
velop a tool, such as an operating manual, and an operations-
based exercise curriculum such as functional exercises or
full-scale exercises that could be organized along with re-
lated training. Additionally, it is important to apply oper-
ational-based functional exercises in real settings to iden-
tify potential issues or shortcomings in actual response and
continuously improve the process.

Another aspect is the expansion of the training tar-

get and scale. Currently, the training primarily focuses on
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municipalities (local governments) under the oversight of
metropolitan cities and provinces (metropolitan govern-
ments). However, in the future, there are plans to introduce
comprehensive mock training for each training target (cental-
regional-local). First of all, this would involve preliminary and
collective training for Regional Centers for Disease Control
and Prevention, metropolitan governments, and Centers for
Infectious Diseases Control and Prevention under the super-
vision of the KDCA. And then, Regional Centers for Disease
Control and Prevention (or metropolitan governments) con-
duct collective training for local governments. This is expected
to maximize the effect of local government training by allowing
metropolitan governments to become familiar with the char-
acteristics and methods of training in advance while enhancing
the role and function of Regional Centers for Disease Control
and Prevention and Centers for Infectious Diseases Control
and Prevention. Expansion of the target and scale of such train-
ing is a measure to respond to the public’s heightened level of
awareness and the changed quarantine environment due to the
COVID-19 pandemic and is a timely choice to organically un-
derstand the roles and duties assigned to each quarantine agen-
cy and to enhance more detailed responses.

In addition, the KDCA plans to make efforts to secure a
training budget and improve training-related laws and regula-
tions (securing legal grounds for training implementation and
budget support) to expand training targets, training frequency,

and training periods and to ensure stable implementation.
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QuickStats

Trends in the Intake of Non—alcoholic Beverages, 2012-2021

Non-alcoholic beverages intake among the Korean population aged 1 year and older was 226 g in 2021 and it has in-
creased during the last 10 years (Figure 1). Non-alcoholic beverages intake among adults aged 19-29 years was the highest at
356 g (Figure 2).

350 1 Total
3004 2 Men
—o— Women
ue B4 250
250 A 221 P
i 188 197
o 200 224 229 226
147 212 208 208 200 204 199
150 178 e e 183 189
189 157 163
100 1 133 148
119
50 A
O T T T T T T T T T T 1
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 1-2  3-5 6-11 12-18 19-29 30-49 50-64 65+
Survey year Age group (yr)
Figure 1. Trends in the intake of non-alcoholic beverages, Figure 2. Non-alcoholic beverages intake by age groups, 2021
2012-2021

*Non-alcoholic beverages intake in Figure 1 was calculated using age- and sex-specific structures of the estimated population in the 2005

Korea Census

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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