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AL, gt HekFE AAStAH.
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o109 59 et Hade] A4 Bed wE
Folt ¥ 1, 2 AEY| AL Folt E 20 1 1, A
AT Peo] HA EE ulHH ol i 17 20 3] AAI3
ATk A8 P Anke 27 A8 HHA7E ARG ok
AL T, Ak, S50 2 Ao B Bt A 4 A
A7t AnEE WAERE, SASE, Bureet ofudew
B B P o] T3t 2ol 7| &t

e}

=2 d —_ To= o
1) OFRIAIA}
A2 79 B oA MEE 20139 45731904

7
20224 3.693]2 AT A (p,enq<0.01), WY oA AR
T 20134 40.1%°014 20229 27.0%% WolFth(A A
SHYHETE ofshAJof A HIHS

A, FAPEG 5PN o=, F 5 ol BAE

ABA] 98). obd AAEL

ot

2 20139 26.4%N4 20229 39.0%7HA] A& F7F FA
O Th(pyeng<0.01). H F=0]& EH 20229 Z4E0] 2021
UET £9111(p=0.02), 219 o]F7} HETE £9k=T|
(p<0.01), At 109 5%t oF] ZAA &2 v 4.78%4 57}
ot tH(p<0.01).

20229 F 33] o] oy AARS] FH H4] o] f= Al
Zko] Qo141 (36.8%), Al&o] YlolA(21.4%), =S AHA]
(12.9%) 528 201493} H][S5HA|RE, ofJAALE & Sfjof
Shohal AZstA] Ghe Aol 20149 5.6%C14 20229
9.7%% S7FtATHLH 2).

2) it

I HH RlEE 20138 F9 4.303] 014 20224 3.95

www.phwr.org Vol 17, No 37, 2024

A2 (Py,<0.01), Y 717t 5% 13] o4 A
19.7%NA 17.2%% E O HTH(pyene<0.01). St
B2 SR FTEOA D dFHEC] FoH, X
< 109 Ato] 717H FAS G2 tha AolotAl T
A&, 2016E7HA= Wid 4.92%4 AHFLo] Z7I5h7}
(p=0.02) o]F ATt 5.17%% A5t (p<0.01), AAEE=
20229¥ AF&o] 20219 231(p<0.01), =9 o]F
7F AEH 2otth(p<0.01).

HIE HHoHA g 8 olE EH, 20174dE
US Wi I Hojof gtk AZhokA] ghoba|(29.3%), THUo]
§1014(29.0%), BAFE AFdo] glo1A(24.2%) LS 45
SHA] QEQt=tl, 20229 AOIA = B7] HAZ A (24.4%),
US W & Holof gtrhar AZhohA] ghoba|(24.3%), 7Y

o] R1o141(22.0%) =1 ATHLH 3A).

1)

3) "

Ao Fg A3 W= 20139 8.123]914 2022
| 6.513]2 ZA5U1(p,,<0.01), 3+F 33] o] A
€% 20134 16.6%°14 20229 ¥t £&x0=2 F74H
CH(pyyeng<0.01). ZJAEJE 3| FEA 0] oJ5tH, 201395
B 20179 A &L ABF 4.35%4 TasA=l
(p=0.02), o|F &=7} webA A 20229714 A¥ e+ 10.03%
2 grob 0w (p<0.01), 2022 AF Lol 20199t &
1(p<0.01), FEUY19 ALZ = F4 Ago] Falotict

(p<0.01).

H 79 ¢ +F AFH ¥k 20139 5.213]9A
20229 3.843]2 HOJF I (p,.,q<0.01), 3FF 13] 0|4 A
HE&x 20139 29.3%00A4 20229 18.0%7HA] & T4
AHPyena<0.01). 2022 9-§ AF o] 2019 ET} Ho}
FI(p<0.01), 219 AFZE T4 AFo] FH P&l
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B vt Jad e A8EdE 9 HlE 50, 2013-20229

p-value

T2 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 A0l A0l
FOP  EM&  (ZELN9
A2 AR mF)?

oFAL
A 457 443 448 444 424 408 394 380 375 369 <001 0.02 <0.01
it 461 448 457 453 437 421 405 394 384 381 <0.01 0.33 <0.01

of g}y 454 438 439 433 411 394 382 365 366 356 <0.01 <0.01 <0.01
)]

ZA 430 4.65 4.65 472 458 444 434 405 397 395 <0.01 0.70 <0.01
g 425 460 467 475 455 447 437 412 400 399 <0.01 0.87 <0.01
ofshiy 436 471 4.63 468 461 441 431 397 393 391 <001 0.66 <0.01

P
A 812 797 796 788 777 - 7.07 - - 651  <0.01  <0.01 <0.01
Lt 833 815 827 815 815 - 7.46 - - 692 <0.01  <0.01 <0.01
of5}HAY 790 777 763 758 736 - 6.64 - - 6.08 <001  <0.01 <0.01
5
A 521 480 485 479 453 - 4.32 - - 384 <0.01 <0.01 <0.01
ey 6.10 566 574 573 523 = 5.05 - - 448 <0.01  <0.01 <0.01
{54y 423 386 383 375 376 = 3.53 = - 316  <0.01 <0.01 <0.01
=
A - - - - - - 351  3.63 361 354 0.10  <0.01 <0.01
Ay - - - - - - 383 394 393 388 <0.01 <0.01 <0.01
of5HAY - - - - - - 317 330 326 3.19 0.82  <0.01 <0.01
WAEZT
A 144 157 153 162 177 182 196 193 197 200 <0.01 0.03 <0.01

oy 152 163 160 168 184 1.89 207 201 206 209 <001 0.14 <0.01
of3Hy 136 150 146 155 170 175 18 184 187 191 <0.01 0.05 <0.01

A 207 207 217 209 243 249 2.63 258 248 - <0.01  <0.01 0.45

B 240 242 252 238 276 288 310 3.00 296 - <0.01 0.34 <0.01

o] 54y 170 169 179 179 207 208 212 213 196 - <0.01  <0.01 0.02
705 852

A - 259 281 278 3.09 330 328 315 324 - <0.01  <0.01 0.14

Fahay - 277 301 284 323 350 348 344 350 - <0.01 0.08 <0.01

of g4y - 240 259 271 294 3.09 3.07 285 296 - <0.01  <0.01 <0.01
A=

A - 034 033 038 0.69 - 1.01 - - - <0.01 - -

by - 044 040 042 078 - 1.07 - - - <0.01 - -

o5y - 024 026 033 0.0 - 0.94 - - - <0.01 - -

o9 F 7Y B AR NEE/F)olH, B AT 5 F B AFFE/D)Y. LEU9=F 2uEtolf AR EE-19. ¥2013-202219] Fo]
of &t pgrolAh, A Ak A9 B4 ArE o3 23 o F & JFF(2019-2022), B4R AF F1E(2013-2021), 9HEE A ¥E
(2014-2021), oA &= 4 ¥=(2014-2019). "Z T A= 202297 2021d9] ojo] Bt pgho]A|d, YR A HO] HL B4 dr o2y
2o Y- 9 AF(202297} 20199), AR -GS R A (202197 20204). 22419 A5 Zpojof] #3E pgro.E, 2017-20199 7
2020-20229 0 2 £33t 7I7HE A JRIT Qe Awe AwE FA 29
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B2 St Hayo AgEegEH 9] 4 50|, 2013-20224
p-value
FE2 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  _ At0| Aol
=0 Fd&  (ZELM9
FAZ Az HE)P
opH &AL HA(F 5Y °]A)
AA 264 285 279 282 315 336 357 373 380 390 <001 0.02 <0.01
gy 267 282 269 273 301 322 346 355 370 374 <0.01 0.44 <0.01
ofshy 262 289 289 293 330 351 369 392 391 407 <0.01 <0.01 <0.01
FAGHE 18] o]4)
A 19.7 220 229 232 222 208 205 187 181 172 <0.01 <0.01 <0.01
93k 18.8 20.8 225 229 21.6 208 203 191 184 175 <0.01 0.04 <0.01
ofshy¥  20.8 234 233 235 229 209 206 181 178 17.0 <0.01 0.07 <0.01
A 2= (3t 33] o]4})
A 16.6 156 153 143 144 - 10.9 - - 83 <0.01 <0.01 <0.01
g8k 177 16,6 166 154 159 - 12.4 - - 9.7 <0.01 <0.01 <0.01
oshy 154 145 139 13.2 127 - 9.3 - - 69 <0.01 <0.01 <0.01
(51 13] o4
AA 293 26.6 278 26.8 250 - 228 - - 18.0 <0.01 <0.01 <0.01
9k 357 32.8 344 33.6 302 - 28.4 - - 22.8 <0.01 <0.01 <0.01
ofshyd 223 199 205 194 193 - 16.7 - - 12.8 <0.01 <0.01 <0.01
E(GHE 53 o)
A - - - - - - 354 392 382 370 <0.01 <0.01 <0.01
ERR - - - - - - 442 481 476 463 <0.01 <0.01 <0.01
of 5HA8 - - - - - - 259 29.6 28.0 27.0 0.15 0.02 <0.01
YPAERE(F 33] o])
A 131 156 148 167 205 21.4 255 254 262 273 <0.01 <0.01 <0.01
g 144 165 160 179 21.6 227 275 270 281 29.0 <0.01 0.04 <0.01
sy  11.6 145 135 154 193 201 234 23.6 241 255 <0.01 <0.01 <0.01
EHFEE(F 33 o))
A 255 26.0 283 271 337 347 370 355 344 - <0.01 0.72 0.02
95 31.6 323 353 325 40.2 419 451 424 424 - <0.01 0.88 0.82
ojghgy 187 191 20.8 21.2 267 26.8 281 280 259 - <0.01  <0.01 0.49
GIEEGE 33 o)
A = 38.2 419 414 471 503 504 458 483 - <0.01  <0.01 <0.01
354 - 417 455 42.8 498 53.6 53.6 50.1 521 - <0.01  <0.01 <0.01
of 543 - 344 379 39.8 442 467 47.0 412 443 - <0.01  <0.01 <0.01
NIAEE(EF 33 o)
A - 33 33 39 80 - 12.2 - - - <0.01 - -
gt - 43 39 43 89 - 12.8 - - - <0.01 - -
S - 22 26 35 70 - 11.6 - - - <0.01 - -
o9 H 2 7Y B9t 7 AE L 7)E MRS F oo R I P4 B (%). FELH9=F ZLulol3 AL ES-19. ¥2013-202299] Fo]d
et pgtol At YR A ;O A B4 Art o2 23 B 43 E(2019-2022), $AHEE 43 E(2013-2021), LR ﬁ%‘ﬂ%(zow 2021),
oux2& A3E&(2014-2019). "ZZ A=l 202293 202182] Zojo] Bt pglolA|gt, ¥ X 7| A9 B Art tha¥ 28 i 8
A#H2(202297 20199), Bt R - TSR AHL(20219F 20204). 221419 AZ9] Zpojo Wit pFho &, 2017-20199 % 2020-2022
WO g E&otol 717 24} JEI G ARo] ARE B 3.
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A s B 50, |
- 33w
401 o 2SI

%
%

281 274 278

25.9
20 A
. 194 186
16.5 ’ 175 172 458
© 149 144
10 A 10 +
A2t M E HSHEHRA)):
0 A7 HAMIE B3 (111|) 2013- 2022 (4. 78**) 0 2013-2016 (4.92*), 2016-2022 (-5.17**)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
A AL
c 50 1 D 50 q
401 o17H TMIE MBI
2013-2017 (-4.35*), 2017-2022 (-10.03**)
30 A
R B

20185 179 177 158 455

9.4
1047 134 132 135 126 e 10 149
96 71 A7 THALE WIZH ()
0 0 2013-2016 (-1.70), 2016-2022 (-6.31*)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
e il
E 50 1 F 50
420
40.1
40 R 40-
34.7 295
30 325 30 | spq 274 283
* S
20 A 20 A
10 A 10 4
AZH M E EHSIRH(H)|):
A2 A E HEHH Zil) 2M512| 42 2013-2019 (11.46**), 2019-2022 (3.21)
0 T T T T T T T T 1 0 T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Lal Ll

JE 1. U A st g AAgeE Fo0], 2013-20229

() OFIAAL ZHEE 5 o), (B) HY HAREEE 18] o), (O A2 HALEHE 33 o4, (D) -7 HHRELE 13 o4, (B) B HHREGH
2 54 o), (F) WAERE HHE(F 33 o), (O) TSR HAR(E 38 o4, () BHeR HHEGF 38 o), () U2 HARE 3
5] o). U3 RPN v ZAHYLOHA, B, B), IR 54 A2 At retslo] 9, o) A9 Aol 24K ZSALC, D, E, )
HE P 9A40R A4 it olel A T AR ABE AN k7] HEAG, H, 1. *p<0.05, **p<0.01.
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G 5,
N
10 -
17k TIMIE HBIZHA):
0 2013-2019 (6.85**), 2019-2021 (-3.43)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
iz
I 50 1
40 A
30 -
R
20
15.0
10 -
34 35 % 92 Az TMIE HBIZHH):
O T '% 1 T 2.9, T 3 3 T T T T 2014I._2019I (347?**)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
bl
J8 1. A%
Bl 2014
N
™ 2. 3 33] o] oby 24 F4we] A4 ol

www.phwr.org Vol 17, No 37, 2024

H
50 -
40
X 30
.
] e Z8tn
20 — Ds3m
10
7 T HIE HBIHA)):
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ABSTRACT

Adolescent dietary behaviors influence not only their current health but also their diet and health in adulthood. This study
aimed to understand the trends in the dietary behavior of Korean adolescents over the past decade and to formulate policy
suggestions to improve such behaviors. We analyzed thr trends of dietary behaviors using the data from the Korea Youth Risk
Behavior Survey 2013-2022, and examined the changes in the last 2 years and the differences before and after the coronavirus
disease 2019 pandemic. Over the past decade, the dietary behavior of Korean adolescents has worsened. Skipping breakfast
and consumption of energy drinks have increased and fruit, vegetable, and milk consumption has greatly decreased. However,
the increasing trends in consumption of fast foods, soda, and sugary drinks has slowed. Many adolescents reported skipping
breakfast due to lack of time or appetite, and recently, more adolescents have reported thinking that it is okay not to eat
breakfast. Many adolescents did not consume fruit or milk because they do not think they should consume it daily, or because
it is cumbersome or tasteless. To improve the dietary behaviors of adolescents, it is necessary to improve their perception of a
regular and balanced diet, provide a healthy eating environment, implement nutrition education, and strengthen leadership in
managing nutrition at school and home. In addition, rapidly worsening dietary behavior must be monitored, the perceptions
and attitudes of parents and adolescents regarding dietary behavior must be investigated and understood, and strategies to

improve dietary behavior must be designed.
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Introduction it is a stage of transition from childhood, when dietary intake

was controlled by parents, to self-directed choice-based eating

Adolescence is a transitional period from childhood to [2]. Moreover, adolescents’ dietary life affects their health in
adulthood and is a time of active physical, mental, and emo- adolescence and their dietary life and health in adulthood [3].
tional development [1]. From the perspective of dietary life, Therefore, attention and care are required.
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Key messages
(D What is known previously?

Adolescent dietary behaviors influence not only their
current health but also their diet and health in adult-
hood. Trends in the dietary behavior of adolescents
should be understood to design methods to improve
them.

(@ What new information is presented?

Worsening dietary behaviors are exemplified by the in-
creasing trend of skipping breakfast and consuming en-
ergy drinks, along with a decrease in the consumption
of fruit, vegetables, and milk. In addition, adolescent di-
etary perceptions have not improved.

(® What are implications?

This study provides evidence of the need to improve di-
etary behaviors and monitor adolescents.

The Korea Youth Risk Behavior Survey (KYRBS) in the
Republic of Korea has been conducted since 2005 to under-
stand the current status and trends of health risk behavior
among adolescents and to use the results as basic data for plan-
ning and evaluating youth health policies and health promo-
tion programs [4]. This study was conducted to analyze trends
in dietary behavior among Korean adolescents using the data
from the dietary behavior domain of the KYRBS over the past
10 years and to suggest ways to improve dietary behavior

among our adolescents.

Methods

1. Data Source and Participants
This study used the publicly available raw data from

the KYRBS, a nationally representative and anonymously

www.phwr.org Vol 17, No 37, 2024

self-administered online survey. In the survey sampling, one
class from each grade was randomly selected as the primary
sampling unit from a total of 800 schools, comprising 400
middle schools and 400 high schools nationwide annually. All
students in the selected classes were eligible to participate in the
survey. This study analyzed data from 619,325 students who
participated between 2013 and 2022 to investigate trends in
adolescent dietary behaviors over the past decade. The average

participation rate, calculated based on the number of students,

was 95.3% [4].

2. Dietary Behavior

The dietary behavior domain of the KYRBS includes ques-
tions about the frequency of consumption of major foods, rea-
sons for consumption or non-consumption, and experiences
in nutrition education and eating habits, which are essential for
understanding dietary behavior among adolescents. Because
all the indicators of health-risk behavior in the KYRBS can-
not be surveyed every year, KYRBS was conducted by dividing
the questions into mandatory items (e.g., breakfast frequen-
cy), which are included in the KYRBS every year, and rotating
items, which were included at regular intervals or when nec-
essary, according to the importance of the indicators. In addi-
tion, to reflect the changing dietary environment, questions are
revised in a timely way, such as adding new questions (e.g., fre-
quency of night eating) or excluding the existing questions (e.g.,
frequency of ramen consumption) [4]. In this study, respons-
es regarding the consumption of breakfast, fruits, vegetables,
milk, and water, as well as the consumption of fast food, soda,
sugary drinks, and energy drinks surveyed until recently, were
included for analysis. Additionally, reasons for skipping break-

fast, not consuming milk and fruits, and consuming beverages
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in a few years were considered.

Data on the frequency of consuming breakfast and each
food item, such as fruits and vegetables, over the past 7 days,
and the volume of water consumed were processed in accor-
dance with the definitions of indicators used in the KYRBS (e.g.,
skipping breakfast more than 5 days a week). Variables con-
verting each consumption frequency into a continuous scale
(e.g., frequency of consuming breakfast per week) were includ-

ed in the analysis.

3. Analysis

All analyses were performed considering the character-
istics of the complex sampling design as used in the KYRBS
and reflecting weights. The significance of the 10-year trend
of each indicator was tested using logistic regression analysis.
Changes in the recent survey year compared to the preceding
year, as well as changes before and after the coronavirus disease
2019 (COVID-19) pandemic, were analyzed using the Rao-
Scott chi-square test and a general linear model. Before and
after the COVID-19 pandemic were classified as 2017-2019
and 2020-2022, respectively. In addition, joinpoint regres-
sion analysis was performed to determine changes in the trend
over the past 10 years, and the annual average change was

calculated.

Results

The frequency trend of dietary behavior among Korean
adolescents over the past 10 years is represented in Table 1,
the trends in consumption rate of each indicator are represent-
ed in Table 2 and Figure 1, and the reason for certain dietary

behaviors (consuming or not consuming) are represented in

1578

Figures 2 and 3. Dividing dietary behavior into categories such
as consumption of breakfast, fruits, vegetables, milk, and wa-
ter, which are recommended for appropriate consumption,
and consumption of fast food, soda, sugary drinks, and energy
drinks, for which restrained consumption is recommended, the
results of dietary behavior observed in this study are described

below:

1. Trends in Dietary Behavior Indicators for Which

Appropriate Consumption is Recommended

1) Breakfast

The frequency of eating breakfast for the past 7 days
declined from 4.57 times in 2013 to 3.69 times in 2022
(Pyena<0.01), and the rate of eating breakfast every day de-
creased from 40.1% in 2013 to 27.0% in 2022 (results not
shown). The rate of breakfast skipping was higher in female
students than that in male students, and higher in high school
students than that in middle school students. Moreover, the
rate of skipping breakfast more than 5 days per week was on
a continuous upward trend from 26.4% in 2013 to 39.0% in
2022 (Pyeng<0.01). Looking at recent trends in breakfast skip-
ping, the rate of breakfast skipping in 2022 was higher than
that in 2021 (p=0.02); furthermore, it was higher after the
COVID-19 pandemic than before it (p<0.01). Finally, the rate
of breakfast skipping increased by 4.78% per year over the past
10 years (p<0.01).

The main reasons for skipping breakfast more than three
times a week in 2022 included lack of time (36.8%), lack of
appetite (21.4%), and oversleeping (12.9%), which were simi-
lar to those in 2014. The number of adolescents who did not
think they had to eat breakfast increased from 5.6% in 2014 to
9.7% in 2022 (Figure 2).
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Table 1. Trends in the frequency of dietary behaviors of Korean adolescents, 2013-2022
p—value
CONSUMP™ 5013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | Difference (1 orence
Trend® (last & ) after
recent year) COVID-19)°
Breakfast
Total 457 443 448 444 424 4.08 394 380 375 3.69 <0.01 0.02 <0.01
Boys 4.61 448 457 453 437 421 405 394 384 381 <001 0.33 <0.01
Girls 454 438 439 433 411 394 382 3.65 366 356 <001 <0.01 <0.01
Fruit
Total 430 4.65 4.65 472 458 444 434 405 397 395 <0.01 0.70 <0.01
Boys 425 4.60 4.67 475 455 447 437 412 400 399 <0.01 0.87 <0.01
Girls 436 471 463 4.68 4.61 441 431 397 393 391 <0.01 0.66 <0.01
Vegetable
Total 812 797 796 788 777 - 7.07 - - 651  <0.01 <0.01 <0.01
Boys 833 815 827 815 815 - 7.46 - - 692 <0.01 <0.01 <0.01
Girls 790 777 763 758 736 - 6.64 - - 6.08  <0.01 <0.01 <0.01
Milk
Total 521 4.80 485 479 453 - 4.32 - - 3.84  <0.01 <0.01 <0.01
Boys 6.10 5066 574 573 523 - 5.05 - - 448  <0.01 <0.01 <0.01
Girls 423 386 388 375 376 - 3.53 - - 3.16  <0.01 <0.01 <0.01
Water
Total - - - - - - 351 3.63 3.6l 354 0.10 <0.01 <0.01
Boys - - - - - - 383 394 393 3838 <001 <0.01 <0.01
Girls - - - - - - 3.17 330 326 3.19 0.82 <0.01 <0.01
Fast food
Total 144 157 153 162 177 182 19 193 197 2.00 <0.01 0.03 <0.01
Boys 152 163 1.60 168 1.84 189 207 201 206 209 <0.01 0.14 <0.01
Girls 136 150 146 155 170 175 1.85 1.84 1.87 191 <0.01 0.05 <0.01
Soda
Total 2.07 207 217 209 243 249 263 258 248 - <0.01 <0.01 0.45
Boys 240 242 252 238 276 288 310 3.00 296 - <0.01 0.34 <0.01
Girls 170 169 179 179 207 208 212 213 196 - <0.01 <0.01 0.02
Sugary drink
Total - 259 281 278 3.09 330 328 315 324 - <0.01 <0.01 0.14
Boys - 277 3.01 284 323 350 348 344 350 - <0.01 0.08 <0.01
Girls - 240 259 271 294 3.09 307 285 296 - <0.01 <0.01 <0.01
Energy drink
Total - 034 033 038 0.69 - 1.01 - - - <0.01 - -
Boys - 044 o040 042 078 - 1.07 - - - <0.01 - -
Girls - 024 026 033 0.60 - 0.94 - - - <0.01 - -
Unit: Weekly frequency of consumption of each food (times/week) and daily amount of water consumption (cups/day) during the previous
7 days. COVID-19=coronavirus disease 2019. “p-values are for trends from 2013 to 2022, but the analysis years for some indicators are
as follows; water consumption (2019-2022), soda consumption (2013-2021), sugary drinks consumption (2014-2021), and energy drinks
consumption (2014-2019). Yp-values are for the differences between the most recent year (2022) and last year (2021), but the analysis years
for some indicators are as follows; vegetables and milk consumption (2022 and 2019), and soda and sugary drinks consumption (2021 and
2020). “The pre- and post-COVID-19 periods were considered as 2017-2019 and 2020-2022, respectively. If information from 2018 was
not surveyed, only information from 2017 and 2019 was included to estimate as pre-COVID 19 statistics.
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Table 2. Trends in the prevalence of dietary behaviors of Korean adolescents, 2013-2022

p-value

si(r)nnp— 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Difference Difference

tion Trend” (last & recent (before & after

year)” CoVID-19)”

Skipping breakfast (=5 days/wk)

Total 264 285 279 282 315 33.6 357 373 380 39.0 <0.01 0.02 <0.01

Boys 26.7 282 269 273 301 322 346 355 370 374 <0.01 0.44 <0.01

Girls 26.2 289 289 293 330 351 369 392 391 407 <0.01 <0.01 <0.01
Fruit (=1 time/day)

Total 19.7 22.0 229 23.2 222 208 205 187 181 172 <0.01 <0.01 <0.01

Boys 18.8 20.8 22,5 229 21.6 20.8 203 19.1 184 175 <0.01 0.04 <0.01

Girls 20.8 234 233 235 229 209 206 181 178 170 <0.01 0.07 <0.01
Vegetable (=3 times/day)

Total 16.6 15.6 153 143 144 - 10.9 - - 8.3 <0.01 <0.01 <0.01

Boys 177 16.6 16.6 154 159 - 12.4 - - 9.7 <0.01 <0.01 <0.01

Girls 154 145 139 13.2 127 - 9.3 - - 6.9 <0.01 <0.01 <0.01
Milk (=1 time/day)

Total 29.3 26.6 27.8 26.8 25.0 = 22.8 = = 18.0 <0.01 <0.01 <0.01

Boys 357 32.8 344 33.6 30.2 = 28.4 = = 22.8 <0.01 <0.01 <0.01

Girls 223 199 205 194 193 - 16.7 = = 12.8 <0.01 <0.01 <0.01
Water (=5 cups/day)

Total - - - - - - 354 39.2 382 370 0.01 <0.01 <0.01

Boys - - - - - - 44.2 481 47.6 463 <0.01 <0.01 <0.01

Girls - - - - - - 259 29.6 28.0 27.0 0.15 0.02 <0.01
Fast food (=3 times/wk)

Total 13.1 15.6 14.8 16.7 205 214 255 254 262 273 <0.01 <0.01 <0.01

Boys 144 165 160 179 21.6 227 275 27.0 281 29.0 <0.01 0.04 <0.01

Girls 11.6 145 135 154 193 20.1 234 23.6 241 255 <0.01 <0.01 <0.01
Soda (=3 times/wk)

Total 255 26.0 283 271 337 347 370 355 344 - <0.01 0.72 0.02

Boys 31.6 323 353 325 402 419 451 424 424 - <0.01 0.88 0.82

Girls 18.7 19.1 20.8 21.2 26.7 26.8 281 280 259 - <0.01 <0.01 0.49
Sugary drink (=3 times/wk)

Total - 38.2 419 414 471 503 504 458 483 - <0.01 <0.01 <0.01

Boys = 417 455 42.8 498 53.6 53.6 501 52.1 = <0.01 <0.01 <0.01

Girls - 34.4 379 39.8 44.2 46.7 470 41.2 443 = <0.01 <0.01 <0.01
Energy drink (=3 times/wk)

Total - 3.3 3.3 3.9 8.0 - 12.2 - - - <0.01 - -

Boys - 43 39 43 89 - 128 - - - <0.01 - -

Girls - 2.2 2.6 3.5 7.0 - 11.6 - - - <0.01 - -

Unit: Proportion (%) of adolescents who consumed each food at or above the reference frequency or amount during the previous 7 days.
COVID-19=coronavirus disease 2019. *p-values are for trends from 2013 to 2022, but the analysis years for some indicators are as follows;
water consumption (2019-2022), soda consumption (2013-2021), sugary drinks consumption (2014-2021), and energy drinks consumption
(2014-2019). "p-values are for the differences between the most recent year (2022) and last year (2021), but the analysis years for some
indicators are as follows; vegetables and milk consumption (2022 and 2019), and soda and sugary drinks consumption (2021 and 2020). °
The pre- and post-COVID-19 periods were considered as 2017-2019 and 2020-2022, respectively. If information from 2018 was not

surveyed, only information from 2017 and 2019 was included to estimate as pre-COVID 19 statistics.
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Figure 1. Trends in dietary behaviors of Korean adolescents by school grade, 2013-2022

(A) Skipping breakfast (=5 days/week), (B) Fruit consumption (=1 time/day), (C) Vegetables consumption (=3 times/day), (D) Milk (=1
time/day), (E) Water (=5 cups/day), (F) Fast food consumption (=3 times/week), (G) Soda consumption (=3 times/week), (H) Sugary drinks
consumption (=3 times/week), and (I) Energy drinks consumption (=3 times/week). Some dietary behaviors were investigated annually (A, B, F),
but some were not presented the results for a specific year, because they were not investigated in that year (C, D, E, I) or because it was difficult

to directly compare due to changes in questionnaire items (G, H, I). *p<0.05, **p<0.01.
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Reason for skipping breakfast

Figure 2. Reason for skipping breakfast of those who skipped
breakfast at least three times per week
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2) Fruits

The frequency of fruit consumption decreased from 4.30
times per week in 2013 to 3.95 times in 2022 (P,,q<0.01).
Similarly, the rate of fruit consumption more than once a day
decreased from 19.7% in 2013 to 17.2% in 2022 (Pyeng<0.01).
At the school level, fruit consumption rates were lower among
high school students compared to those in middle school stu-
dents, and variations in trends over the past decade were noted;
specifically, fruit consumption rates increased by 4.92% annu-
ally until 2016 (p=0.02), but subsequently decreased by 5.17%
annually (p<0.01). Annually, the fruit consumption rate in
2022 was lower than that in 2021 (p<0.01), and it was lower

post-COVID-19 pandemic compared to pre-pandemic levels
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Figure 3. Reason for non-consumption of those who did not consume fruit and milk at least three times per week and reason for

the consumption of beverages by adolescents

(A) Reason for non-consumption of fruit, (B) reason for non-consumption of milk, and (C) reason for consumption of beverages.

(p<0.01).

The primary reasons for not consuming fruits in the 2017
survey included perceptions that daily consumption was un-
necessary (29.3%), absence of fruit (29.0%), and lack of some-
one to prepare it (24.2%). In contrast, the 2022 survey in-
dicated the main reasons were the inconvenience of eating

fruit (24.4%), beliefs that daily consumption was unnecessary

www.phwr.org Vol 17, No 37, 2024

(24.3%), and absence of fruit (22.0%) (Figure 3A).

3) Vegetables
The frequency of vegetable consumption per week de-
creased from 8.12 times in 2013 to 6.51 times in 2022 (Pyeni<
0.01). Similarly, the rate of consuming vegetables more than

three times daily sharply fell from 16.6% in 2013 to half in
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2022 (Pyend<0.01). According to the joinpoint regression
analysis, the rate of vegetable consumption declined by an an-
nual average of 4.35% from 2013 to 2017 (p=0.02), and this
decline rate accelerated thereafter, with an annual average de-
crease of 10.03% until 2022 (p<0.01). Furthermore, the rate
of vegetable consumption in 2022 was significantly lower
than that in 2019 (p<0.01), and the downward trend in veg-
etable consumption was observable both before and after the

COVID-19 pandemic (p<0.01).

4) Milk

The frequency of milk consumption over the past 7 days
declined from 5.21 times in 2013 to 3.84 times in 2022
(Pyena<0.01). Similarly, the proportion of individuals consum-
ing milk more than once daily fell markedly from 29.3% in
2013 to 18.0% in 2022 (Pyens<0.01). Milk consumption in
2022 was lower than that in 2019 (p<0.01), with a notice-
able decrease in milk consumption both before and after the
COVID-19 pandemic (p<0.01). Joinpoint regression analysis
revealed a stable rate of milk consumption from 2013 to 2016,
showing a minimal change of -1.70% (p=0.66). However, af-
ter 2016, there was a significant annual decrease of 6.31% in
milk consumption rates (p=0.04).

Among adolescents who reported drinking milk less than
three times a week in the 2017 survey, several cited the ab-
sence of milk (17.8%), adverse physical reactions like stom-
achaches (17.5%), a lack of perceived necessity (18.2%), poor
taste (17.4%), or a preference for other beverages (14.4%) as

reasons for not drinking milk (Figure 3B).

5) Water

The average daily water consumption among Korean
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adolescents was 3.54 cups in 2022, showing no significant
change from 3.51 cups in 2019 (py,,q=0.10). The proportion
of adolescents consuming five or more cups per day rose mar-
ginally from 35.4% in 2019 to 37.0% in 2022 (Pyenq<0.01).
However, the rate of water consumption in 2022 showed a de-

cline compared to the previous year (p<0.01).

2. Trends in Dietary Behavior Indicators for Which

Restrained Consumption is Recommended

1) Fast food

The frequency of fast food consumption, such as pizza,
hamburgers, and chicken, increased from 1.44 times per week
in 2013 to 2.00 times per week in 2022 (P,q<0.01); similar-
ly, the rate of fast food consumption of three or more times per
week increased sharply from 13.1% in 2013 to 27.3% in 2022
(Pend<0.01). The rate of fast food consumption in 2022 was
higher than 26.2% in 2021 (p<0.01) and was greater after the
COVID-19 pandemic than before it (p<0.01). However, ex-
amining the changes over the past decade, the annual increase
in fast food consumption from 2013 to 2019 was 11.46%
(p<0.01). Since then, the trend of increase has decelerated (an-

nual change rate: 3.21%, p=0.28).

2) Soda

The consumption of soda was surveyed from 2013 to
2021. Until 2018, the survey asked, “How often did you drink
carbonated beverages?” From 2019, the frequency of con-
suming carbonated soft drinks, excluding carbonated water,
was assessed. The frequency of consumption increased from
2.07 times per week in 2013 to 2.48 times per week in 2021
(Pena<0.01). Additionally, the rate of consuming carbonated

soft drinks more than three times per week showed an upward
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trend, increasing from 25.5% to 34.4% (Pyenq<0.01). Trend
analysis results indicated an annual increase of 6.85% from
2013 to 2019 (p<0.01). However, this increase slowed subse-
quently, with an annual change rate of -3.43% (p=0.65). The
frequency of consumption in 2021 was marginally lower than

that in 2020 (p<0.01).

3) Sugary drinks

The frequency of sugary drinks consumption surveyed
from 2014 to 2021 increased from 2.59 times per week to
3.24 times (Pyeng<0.01), and the rate of sugary drinks con-
sumption of more than three times per week increased from
38.2% in 2014 to 48.3% in 2021 (p,e,q<0.01), indicating an
overall trend of increasing consumption of sweetened bever-
ages. However, based on the COVID-19 pandemic, the rate
of sugary drinks consumption declined after the COVID-19
pandemic (p<0.01). In the recent two years, changes were de-
tected, such as the rate of sugary drinks consumption in 2021
being slightly higher than that in 2020 (p<0.01). According to
the results of trend change analysis over the past 10 years, the
rate of sugary drinks consumption increased by an annual av-
erage of 7.17% until 2018 (p=0.03); however, thereafter, the
increasing trend has slowed down (annual average change rate:
-1.73%, p=0.67).

Meanwhile, the results of investigating the main reasons for
drinking beverages in 2016, without specifying the type of bev-
erages, indicated that a considerable proportion of adolescents
consumed beverages because they enjoyed the taste (42.4%),
felt thirsty (24.3%), were at home (10.6%), or for no specific
reason (8.0%) (Figure 3C).

www.phwr.org Vol 17, No 37, 2024

4) Energy drinks

Energy drink consumption, particularly of highly caffein-
ated beverages, has been surveyed since 2014. Until 2019, par-
ticipants were queried regarding the frequency with which they
consumed energy drinks like Hot Six, Red Bull, and Bacchus.
However, in 2022, the survey was expanded to include cof-
fee and coffee-based drinks alongside these energy drinks.
Consequently, to directly compare the consumption patterns
of 2022 with those of the previous years is challenging due
to modifications in the survey’s content. Thus, this study ex-
cludes the 2022 survey data and instead focuses on results up
to 2019. Over this period, the frequency of energy drink con-
sumption in the preceding week increased from 0.34 times per
week in 2014 to 1.01 times per week in 2019 (Pye,q<0.01).
Similarly, the proportion of participants consuming energy
drinks more than three times per week rose significantly from
3.3% in 2014 to 12.2% in 2019 (pyenq<0.01). Joinpoint re-
gression analysis of data from 2014 to 2019 indicates a rap-
id annual increase in energy drink consumption by 34.72%

(p=0.01).

Discussion

This study analyzed trends in dietary behavior among
Korean adolescents using data from the KYRBS from 2013 to
2022. According to the results of this study, the overall dietary
behavior among Korean adolescents has shown an overall
worsening trend over the past 10 years. The frequency of skip-
ping breakfast and energy drink consumption has continued
to increase, and the decline in fruit, vegetable, and milk con-
sumption has become more evident in recent years, whereas

the increase in fast food, sodas, and sugary drinks consumption
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has partially slowed down. Meanwhile, a significant number
of teenagers still skipped breakfast because they lacked time,
had no appetite, or slept in late, and recently, the prevalence of
adolescents believing that breakfast is unnecessary has been ris-
ing. Furthermore, many adolescents did not consume fruit or
milk daily either because they did not perceive it as essential, or
disliked the taste. Therefore, this study confirmed the need to
boost dietary awareness among adolescents.

The worsening trends in dietary behavior in adolescents is
not an issue unique to the Republic of Korea. According to the
Youth Risk Behavior Survey (YRBS) statistics conducted since
1992 by the Centers for Disease Control and Prevention in the
US [5], the rate of breakfast, fruit, and milk consumption in
American adolescents has been steadily decreasing. The situa-
tion in North America and Europe is no different. According
to the Health Behavior in School-aged Children (HBSC) sur-
vey, which the World Health Organization conducts in col-
laboration with many countries to monitor health problems
in children and adolescents, the decline in the rate of breakfast
consumption in adolescents in Canada, England, and other
European countries is pointed out as a major problem [6,7].
However, in those countries, positive changes are being de-
tected, such as a decline in sugars and carbonated beverage
consumption among adolescents. This study analyzed that the
previously increasing trends in the consumption of carbon-
ated and sweetened beverages among adolescents have recent-
ly slowed down. This change may reflect the effects of efforts
to reduce sugar-sweetened beverage consumption, enhanced
public awareness, and a changing beverage market.

Nonetheless, the overall dietary life of Korean adolescents
is not better than that of those in North America and Europe,

where obesity among children and adolescents is more serious
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than in the Republic of Korea [8]. According to the YRBS in
the US in 2021 [5], the breakfast skipping rate (7 days a week)
among American adolescents was 22.0%, the fruit consump-
tion rate (more than once a day) was 52.9%, the vegetable con-
sumption rate (more than three times a day) was 11.2%, the
milk consumption rate (more than 1 cup a day) was 24.2%,
the carbonated soda drink consumption rate (more than 1
cup a day) was 14.7%, and the water consumption rate (more
than three cups a day) was 55.8%.The HBSC 2017/2018,
which analyzed data from Canada and 45 European countries
[6], reported that 60% of adolescents in Europe and Canada
ate breakfast every day, 66% consumed adequate amounts of
fruits and vegetables every day (more than five servings per
day), and 17% and 25% of adolescents drank sugar-sweetened
drinks and ate sugar-sweetened snacks every day, respective-
ly. The HBSC 2018 conducted in England [7] reported a de-
cline in energy drink consumption from 14% in 2014 to 9%
in 2018 for individuals consuming these beverages 2-3 times
or more per week. Although the global rate of breakfast con-
sumption among adolescents is decreasing, the issue of break-
fast skipping among Korean adolescents is particularly severe.
Moreover, their intake of fruits, vegetables, and milk—essen-
tial for growth, development, and health—is alarmingly low.
Furthermore, despite variations in the definitions of energy
drink consumption rates across countries, the frequency of
consumption among Korean adolescents is higher compared
to other countries. Significant social concern exists regard-
ing this issue in other regions, whereas social interest in the
Republic of Korea remains comparatively low.

Dietary behavior among our adolescents can be obtained
in domestic surveys such as the Consumer Behavior Survey

for Food [9], the Korean Youth Health Behavior Panel Survey

www.phwr.org Vol 17, No 37, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

[10], and the Student Health Examination among Elementary,
Middle, and High School Students [11]. To explore strate-
gies to improve dietary behavior in adolescents, the following
should be considered together.

Firstly, the traditional “three meals a day” eating pattern is
diminishing due to the increased prevalence of breakfast skip-
ping. This trend among adolescents is mirrored in findings
from the Korean Youth Health Behavior Panel Survey, which
persistently tracks a cohort of panelists. According to the sur-
vey [10], the frequency of skipping breakfast over 5 days a
week escalated from 17.9% among sixth graders in elemen-
tary schools to 29.3% among third graders in middle schools,
highlighting a rise in breakfast skipping as students advance in
school level. Data from the 2022 Student Health Examination
of students in elementary, middle, and high schools [11] reveal
that 24.8% of high school students, 21.3% of middle school
students, and 8.7% of elementary students skip breakfast, in-
dicating higher rates at upper educational levels. However, the
rate of increase in breakfast skipping was more pronounced
among elementary students (1.85 times higher than 4.7% in
2017), followed by middle school students (1.57 times higher
than 13.5% in 2017), and high school students (1.35 times
higher than 18.1% in 2017). Therefore, the issue of skipping
breakfast among adolescents is anticipated to worsen.

Secondly, the importance of regular meals, which is to say,
“Eat when it’s time,” is being overlooked. According to the
2022 Consumer Behavior Survey for Food [9], adolescents pri-
oritized “regular dietary life” over “vegetable-centered dietary
life” and “eating a variety of foods.”, but one in five adolescents
reported irregular meal times. Furthermore, among those who
skipped meals in the past week, the predominant reasons were

“no time” (78.1%) and “no desire to eat” (55.1%), paralleling

www.phwr.org Vol 17, No 37, 2024

this study’s findings that respondents often skipped breakfast
due to time constraints or lack of appetite. To address these is-
sues, the educational authorities, starting with the Gyeonggi
Provincial Office of Education in September 2014, implement-
ed the “9 o’clock school hour system,” which delayed the start
times of school classes [12]. Despite this, the trend of skipping
breakfast has continued to deteriorate, as evidenced by various
surveys, including the KYRBS. Recently, an increasing num-
ber of individuals believe that eating breakfast is not essential,
suggesting a declining awareness of the importance of regular
meals.

Thirdly, the prevailing food consumption behaviors are in-
creasingly influenced by individual preferences for taste and
convenience. Fruits, vegetables, and milk, which are rich in es-
sential vitamins and minerals, are particularly important to
consume regularly. However, the findings of this study reveal
that many adolescents do not believe it is necessary to consume
these foods daily. A significant number of participants reported
avoiding these foods due to the absence of someone to prepare
them, or their unappealing taste. Additionally, while some ado-
lescents were unable to consume fruits or milk due to unavail-
ability, even when available at home, choices were predomi-
nantly driven by personal taste and convenience. The 2022
Korean Youth Health Behavior Panel Survey [10] explored
this dynamic, asking parents about the availability of various
foods at home—always, most of the time, sometimes, or almost
never—and adolescents about their actual consumption dur-
ing the same timeframe. The survey indicated that while the
availability of fruits, vegetables, and milk and dairy products
at home was high—76.1%, 89.7%, and 92.4%, respectively—
actual consumption rates were significantly lower, at 20.3%

for fruits (more than once a day), 8.8% for vegetables (more
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than three times a day), and 24.9% for milk and dairy products
(more than once a day). This underscores a substantial discrep-
ancy between parental provision and adolescent consumption
of these foods. In contrast, the home availability rate of sugary
drinks, preferred by adolescents, was lower at 39.1% compared
to other foods. However, the rate of consuming sugary drinks
more than three times a week was 63.6%, suggesting that ado-
lescents’ own preferences and purchasing power might influ-
ence their consumption of these drinks. Furthermore, changes
in the consumption of fruits, vegetables, milk, and beverages
were more pronounced in students at lower educational levels.
The Student Health Examination from 2017 to 2022 [11] re-
vealed that daily vegetable consumption rates for elementary
school students decreased from 31.3% to 22.9%, for middle
school students from 26.1% to 22.7%, and for high school stu-
dents, it remained nearly constant at 22.8% to 22.9%. This in-
dicates a clear decline in vegetable consumption among young-
er students. Conversely, the rate of beverage consumption at
least once a week increased from 78.6% to 85.8% for elemen-
tary school students, from 87.9% to 90.4% for middle school
students, and from 89.6% to 91.4% for high school students,
highlighting a clear rise in beverage consumption among these
groups.

Fourthly, parents’ capability to manage their children’s di-
etary guidance is diminishing, and their awareness of the im-
portance of dietary education for their children remains low.
According to the 2022 Consumer Behavior Survey for Food
Report [9], approximately 70% of adolescents have dined out
with friends, acquaintances, or alone, away from parental su-
pervision, with over half of them eating out to savor delicious
meals. The Korean Youth Health Behavior Panel Survey pro-

vided insights such as the frequency of dining out with parents
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and parental meal guidance [10]. The rate of adolescents din-
ing out with parents was 66.3% among 6th graders but de-
creased to 42.4% among 3rd graders in middle schools, indi-
cating a decline in shared meals as children progress academi-
cally. Moreover, the percentage of adolescents allowed to use
TVs or smartphones during meals rose from 28.7% to 44.4%,
and those reporting parental encouragement for a healthy diet
decreased from 58.4% to 41.9% over the same period, reflect-
ing a decrease in parental dietary guidance. Adolescents seem
to believe that the prime time for learning about dietary habits
has passed. When queried about the ideal period for acquiring
dietary knowledge in the Consumer Behavior Survey for Food,
two-thirds of adolescents (67.3%) identified elementary school
age as the prime time for dietary education, while only a mi-
nority considered middle (12.3%) and high school (1.1%) ages
as suitable [9]. Given that dietary behaviors do not improve
with advancing school levels, it appears that dietary education
for adolescents is lagging, and awareness about its importance
is low.

The results of this study analyzing dietary life among
Korean adolescents using data from the KYRBS in 2013-2022
observed that dietary behaviors among this age group were on
a worsening trend and that their awareness of dietary life was
not improved. To improve dietary life among adolescents, it
is necessary to enhance adolescents’ awareness of regular and
balanced dietary life, strengthen the fostering of a healthy di-
etary environment, implement substantial nutrition education,
and enhance guidance on dietary management for adolescents
at school and home. Moreover, we suggest that due to the rap-
idly deteriorating dietary behaviors among students in lower
school levels, the survey scope should be broadened to include

children, thereby monitoring dietary behavior trends annually.
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Monitoring at-risk behaviors, such as energy drink consump-
tion, is crucial, which are currently surveyed on a rotational
basis. Incorporating questions concerning the awareness and
attitudes of parents and adolescents regarding problematic di-
etary behaviors into the KYRBS is essential. This approach will
enable a better understanding of adolescents’ dietary patterns
and facilitate the development of targeted intervention strate-

gies based on the findings.

Declarations

Ethics Statement: The Korea Youth Risk Behavior Web-
based Survey protocol was approved by the Institutional
Review Board of the Korea Disease Control and Prevention
Agency. This study has received exemption approval by
Institutional Review Board of Yonsei University Health
System (4-2023-0594).

Funding Source: This research was supported by the Korea
Disease Control and Prevention Agency (2023-11-019).
Acknowledgments: None.

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

Author Contributions: Conceptualization: JSS, JML, YHK,
SHC, KWO. Data curation: JSS, JML. Formal analysis: JML.
Funding acquisition: JSS. Methodology: JSS, JML. Project
administration: JSS. Supervision: JSS. Visualization: JSS.
Writing — original draft: JSS. Writing — review & editing:

JSS, JML, YHK, SHC, KWO.

References

1. Sawyer SM, Azzopardi PS, Wickremarathne D, Patton
GC. The age of adolescence. Lancet Child Adolesc Health

www.phwr.org Vol 17, No 37, 2024

10.

11.

2018;2:223-8.

Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal
tracking of adolescent smoking, physical activity, and food
choice behaviors. Am ] Public Health 1994;84:1121-6.
Devine CM. A life course perspective: understanding food
choices in time, social location, and history. ] Nutr Educ
Behav 2005:37:121-8.

Guidelines for using raw data of Korea Youth Risk Behav-
ior Survey (2005-2023) [Internet]. Korea Disease Control
and Prevention Agency; 2023 [cited 2023 May 26]. Avail-
able from: https://www.kdca.go.kr/yhs/

Explore Youth Risk Behavior Survey questions - United
States, 2021 [Internet]. Centers for Diseases Control and
Prevention; 2023 [cited 2023 Nov 13]. Available from:
https://yrbs-explorer.services.cdc.gov/

Spotlight on adolescent health and well-being. Findings
from the 2017/2018 Health Behaviour in School-aged
Children (HBSC) survey in Europe and Canada. Interna-
tional report. Volume 1. Key findings [Internet]. World
Health Organization Regional Office for Europe; 2020
[cited 2023 Nov 13]. Available from: https://www.who.
int/europe/publications/i/item/9789289055000

Brooks F, Klemera E, Chester K, Magnusson ], Spencer N.
Health Behaviour in School-aged Children (HBSC): World
Health Organization collaborative cross national study:
findings from the 2018 HBSC study for England [Internet].
University of Hertfordshire; 2020 [cited 2023 May 25].
Available from: https://researchprofiles.herts.ac.uk/en/
publications/health-behaviour-in-school-aged-children-
hbsc-world-health-organi

Ng M, Fleming T, Robinson M, et al. Global, regional,
and national prevalence of overweight and obesity in chil-
dren and adults during 1980-2013: a systematic analysis
for the Global Burden of Disease Study 2013. Lancet 2014;
384:766-81.

Lee K, Kim S, Jeong SY, Ahn JW, Shim H, Park I. The
consumer behavior survey for food 2022. Naju: Korea Ru-
ral Economic Institute; 2022 Dec. Report No.: E16-2022.
The 4th year (2022) Korean Youth Health Behavior Panel
Survey [Internet]. Korea Disease Control and Prevention
Agency; 2023 [cited 2023 Sep 18]. Available from: https://
www.kdca.go.kr/contents.es?mid=a20303010800

2022 primary - middle - high school students health exami-
nation analysis [Internet]. Ministry of Education, Korea
Educational Environments Protection Agency; 2023 [cited
2023 Nov 20]. Available from: https://schoolhealth.kr/

1589


http://www.phwr.org
https://www.kdca.go.kr/yhs/
https://yrbs-explorer.services.cdc.gov/
https://www.who.int/europe/publications/i/item/9789289055000
https://www.who.int/europe/publications/i/item/9789289055000
https://researchprofiles.herts.ac.uk/en/publications/health-behaviour-in-school-aged-children-hbsc-world-health-organi
https://researchprofiles.herts.ac.uk/en/publications/health-behaviour-in-school-aged-children-hbsc-world-health-organi
https://researchprofiles.herts.ac.uk/en/publications/health-behaviour-in-school-aged-children-hbsc-world-health-organi
https://library.krei.re.kr/pyxis-api/1/digital-files/00b6b625-b047-4ff9-8d22-1aa6b99b5a29
https://library.krei.re.kr/pyxis-api/1/digital-files/00b6b625-b047-4ff9-8d22-1aa6b99b5a29
https://library.krei.re.kr/pyxis-api/1/digital-files/00b6b625-b047-4ff9-8d22-1aa6b99b5a29
https://www.kdca.go.kr/contents.es?mid=a20303010800
https://www.kdca.go.kr/contents.es?mid=a20303010800
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4

I Public Health Weekly Repo: ’\

web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIH tCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&
maycGNp3xTeJTzZLVNMFIliV-UpHZG-.shlth21?bbsTyCo fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
de=pData&shNum=40&pagelndex=1&searchCnd=&searc 12. Baek BB, Cho YJ, Woo OY. Analyzing the effects of going
hWrd=&pageUnit=10& dataType=&fileSeq=&fileListCnt=4 to school at 9 o'clock. Suwon: Gyeonggi Institute of Edu-
&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq cation; 2015 Feb. Report No.: =A] 2015-01.

=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileLis

1590 www.phwr.org Vol 17, No 37, 2024


http://www.phwr.org
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://schoolhealth.kr/web/srs/selectPublicDataList.do;jsessionid=F5c5PbHTIHmaycGNp3xTeJTzLVNMFIliV-UpHZG-.shlth21?bbsTyCode=pData&shNum=40&pageIndex=1&searchCnd=&searchWrd=&pageUnit=10&dataType=&fileSeq=&fileListCnt=4&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=1&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=3&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=2&fileSeq=&fileListCnt=4
https://www.gie.re.kr/publication/stdreportDetail.do?srch_input=9%EC%8B%9C+%EB%93%B1%EA%B5%90&research_classification=&currRow=1&id=141081798
https://www.gie.re.kr/publication/stdreportDetail.do?srch_input=9%EC%8B%9C+%EB%93%B1%EA%B5%90&research_classification=&currRow=1&id=141081798
https://www.gie.re.kr/publication/stdreportDetail.do?srch_input=9%EC%8B%9C+%EB%93%B1%EA%B5%90&research_classification=&currRow=1&id=141081798

L))

Check for
updates

XAHZLAl B
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2024.17.37.2 Public Health Weekly Report

OSIRL'T, AT, LRI, HYF'™, NS, ZAUS', s, oK', 0, AR, 278l winal, BMG, AXA', HBY', Q48
Mg, S, BRI, s51%, UTHEY', FOI2I', AXION, M, Fal2t, As, 0]’ sgN, 558", I, WY, 257, wotg,
SEIOf, 2401, OIXIY, BFBE', olslY!, 71, XYL, ZHOP, OB, O|RIX!

Y YRS ZHY, THEURNY DA MR 2T

E-]

202340l AlaE v 29 AXTRSE 19,5408(105F FF 38.2%) 22 2022¥(20,383%, 109t B3 39.8%) tH] 4.1%
23519 ol H1AE 7123 201195 AWF 7.6%4 1249 A& 745t 61.3% B4 $Folth E3 202349 654 o4t
28 AA A= 11,3098(105 T 119.58)2 & 2022%1(11,298“3, 109 B9 125.4%) tH] 0.1% 2715t 654 o)A 23
AA A} H-&-2 57.9%2 20009 o]F wid Frketa 9ok 9=l AR A= 1,107HL 2 20229(1,072%) ] 3.3% &
7Vt A, <=l As A A vl 5.7%F 2022K(5.3%) Bt 22 F7lstgch FAHEA WAdo] 9lo] X727t of#e AW/
HEUEZ A= 5512 & 20229(560%) tH] 1.6% #ASAL, SHAIWAL/HRRNLSEY v&2 2.8%E Uetgch d¥H
2132 202349 3€ “202797HA] A3 FAAE AT 109 TG 209 ol 2= X o] A3} A El MQJ(2023 2027, &
Hotgirt 20249 A7 1F3tet =<1 Fo] 7HE3HE 2 = U o F5 g5k AAsl, 28 W 1P oA Zot
£ ZAIAANEE A& FA5H, 654 o)) FEAARE I € X7 odg sk, 2 A7 & %El% B3t 5 Y

A9 7 IAEE HA9] o|Fsf U7t

Jol‘

[:

F2 7Nl A%; A% A1

M =2 (World Health Organization)°] @2 20224 &t 3 &<t
A AAFLRZ oF 1,060% H9] AT A5 T 160

A9 (Tuberculosis, TB)< A3+ (Mycobacterium tuber- ot o] AMYSlg Tt I & L8uEts AAEE NS¢

culosis)?] 93] YAt 557 AEHoR MAEAYF (Organization for Economic Cooperation and Development)

Received July 8, 2024 Revised August 8, 2024 Accepted August 12, 2024

*Corresponding author: 2fFZE, Tel: +82-43- 719 7310, E-mail: pahmun@korea.kr

o] MAS2 & 20N BS M1MKIZ 7|05I%S

HOXA S A% RS S(EHDY), H“"Xf(x't””ﬂ’“ ISYCIMSHANL), QleF(EY 22| Y SEHHYEUSHY ZHESY), L (EYad 7|axyn

TN, AR (R 27| H2|= HSSAtE2|a), oK (R HalY SEHHYEUSHE ZEHSL), deFEyHaly dgyer|iza= A5

=
LS, ORI SHTESAE ZeteT)

[=R=k<} SoZ

Copyright © Korea Disease Control and Prevention Agency

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// KDCA
ETAmY-M  Creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any Korea Disease Control and
medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 17, No 37, 2024 1591


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2024.17.37.2&domain=pdf&date_stamp=2024-9-26
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:pahmun@korea.kr

I Public Health Weekly Rsum:'\

202290 AlvE Sejuete] 28 AHBASE 20,383
g(10% 3 39.8%9)0F, 2021¥(22,904%, 109 H5
44.68) tiH] 11.0% FAstAT

@ M=Z0| €A & HE=2?

202390] AlxE Luete] A9 MA A= 19,540
B(109 H3 38.2%)0 &, 2022¢(20,383%, 104 B
39.8%) 4.1% FAsHATE 654 o4 k)l ZAd HA| TR
= 11,3099 (107 B9 119.5%4)2. & 2022d(11,298,
109 ¥ 125.4%) tiy] 0.1% S7Fskqlt.

@ AAEZ?

Aag suet 29 AAgAe il da FA0lY
2023499 A wiv] ZaA7F e 29kE AL, 654 ©]
g =8l =Rl 5 FHAS Ol AAshe Hl&e] A4 iy
7ot ol A E2 A AAe feluet 29
A dll, A3 Ao $4A2(2023-2027),9
ATAE 29 B9 A F71(g-271Ed -2 =)0l 2
A AA3] o|Ys| v Aol

3871 3l@=t FolA 29 HWEL 29, AATEL 4915 &
AJSHATH, 2], E3E, 20229 -2yl 23S HAAA
¥ 3 aublo] g ARAT-19(Z21H19), 7HE e
YAl#&EHE, 500 oo ¥l fIR= 47t i3], 22

U9 B0 AR B 7 oleh). o] ZolAs

20234 Sefitet AT ATEF © ol Ao o
o
d} I:é'l

ATe] 2 20029 FE wfd "N Audg A
B, 5 sy gloH, B 9y 12023 AR A v dG
EQiTt. 12023 A AluES A
B9 7 h2 20239 1€ 19+7E 20234 12€ 319744
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712U 20224 o]HE AR A7 =<l +F, 2023

220239 12 71& AR =90 & Z-835HATHS,91.

2 1

1. 20234 ZsEHRt A3

202340 Alad Ad AAEAE 19,540 (109 F

det

g 38.2%)0 =, 20224(20,383%, 109+ B9 39.8%) o
H] 4.1% (843%) Z4stAct o= 20119 HIAE 7|53
T AW 7.6%% FAste], 20119 Y] 61.3% T4asH 5
Foltt, E3, 20239 A AlAeE 15,6408(109F
I 30.6%9)2 &, 20224(16,264%F, 105+ FY 31.7%) diH|
3.8% (624%) HASIATHE 1, 19 1).

20239 A3 HALA F F4dol 61.8% (12,0787, 10
ot e 47.49), 940l 38.2% (7,4627, 109+ Hd 29.1

e AASHHE 1). AFE 29 AAEAeE= 654 ©f

Lol A9 AAR A= 11,30978(10% ¥9 119.5%)22
654 ek AR 2A4(8,2317, 108t BT 19.7%)Eh 1.4
v EQtar, AA| eSS 6.18) =UTH ESE, 654 w|Tt HA
A= 2022 HiE] 9.4% FHASHRI O, 654 o4 k9l
o] Ad AASAFFE 2022 tiH] 0.1% S7HeFHTHE 1).
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1. 29 AASA 4, 2021-20234
20214 20224 20234
= _ NS s BRIE 54 s X8 38
B g B s = 1z > =
AR ¢ 22,904 44.6 20,383 39.8 2,521 A11.0) 19,540 382  -843 A@.1D)
k!
o 13,893 54.3 12,520  49.0 -1,373 A(99 12,078 474  -442 A(35)
o 9,011 35.0 7863  30.6 -1,148 AQ127) 7462 29.1 -401 A1)
ik
0-4A 5 0.3 6 0.4 1 (20.0) 1 0.1 -5 A(83.3)
5-19A4 204 2.9 149 2.2 =55 A(27.0) 115 1.7 -34  AQ2.8)
20-49A] 5,071 235 3,918 185  -1,153 AQR27) 3,414 164 504  A(12.9)
50-64A 5,954 475 5012 395 -942  A(15.8) 4,701 36.8 =311 A6.2)
65A w]Rk 11,234 26.3 9,085 215 2,149 A(19.1) 8,231 197  -854  A(9.4)
65A] o4 11,670  136.0 11,298 1254 -372 A(3.2) 11,309 1195 11 0.1
A<
A& 3,854 40.8 3,424 365 -430 A(11.2) 3,351 35.9 =73 AQR.1)
FAE 1,623 485 1,340 404 -283  A(17.4) 1,285 39.0 =55 A1)
o+ 1,095 45.9 928 392 -167  A(15.3) 953 40.2 25 2.7
1A 1,185 40.6 1,037 35.3 -148 A(12.5) 1,017 34.3 20  AQ1.9)
B3 541 37.6 438  30.6 -103  A(19.0) 453 31.9 15 (3.4)
=k 504 34.8 450 31.2 -54  A(10.7) 407 283 -43  A9.6)
24t 448 39.9 365  32.8 -83  A(18.5) 317 28.7 -48  A(13.2)
A& 100 27.6 75 19.9 =25  A25.0) 82 21.3 7 (9.3)
737 5,111 38.1 4,570  33.8 -541  A(10.6) 4,339 32.0 231 AB.)
4 954 62.3 899 587 =55 A(.8) 788 51.6 111 AU12.3)
5 758 47.6 633 39.8 -125  A(16.5) 651 41.0 18 (2.8)
29 1,094 51.9 1,044 494 -50  A4.6) 1,017 48.0 27  AQ.6)
A5 883 49.4 812 4538 71  A8.0) 788 44.8 24 NA(3.0)
g 1,286 70.2 1,183  65.0 -103  A(8.0) 1,047 57.9 -136  A(11.5)
B 1,684 64.3 1,610 61.8 ~74  A(4.4) 1,554 60.7 =56 A(3.5)
g 1,527 46.1 1,322 402 205 A(13.4) 1,254 38.5 -68  AB.1)
A5 257 38.3 253 37.6 -4 NA(1.6) 237 35.2 -16  A6.3)
AHEHF
HA 17,858  (78.0) 15,746 (77.3)  -2,112 A(11.8) 15391  (78.8)  -355  A(2.3)
sgorgY 6,316 (27.6) 5722 (28.1) -594  A(9.4) 5305  (27.1)  -417  A(7.3)
2|43 5,046 (22.0) 4,637  (22.7) -409  A(8.1) 4,149  (21.2) -488  A(10.5)
CIESE 1,242 63.5 1,072 477 -170 AU13.7) 1,107 44.1 35 (3.3)
ik
0-19A 10 7.4 12 6.7 2 (20.0 13 6.2 1 (8.3)
20-29A4] 302 71.2 204 398 -98  A(32.5) 245 41.5 41 (20.1)
30-39A1 321 60.0 270 449 -51  A@15.9) 258 39.0 12 A4
40-49A 182 55.7 147  40.1 -35  A(19.2) 167 41.8 20 (13.6)
50-59A] 188 62.7 194 603 6 (3.2 160 47.8 -34  A175)
60A o4 239  101.3 245 923 6 (25 264 85.0 19 (7.8)
o] W, (109 B BAF), (%). A=L4. "ANTAS 5 028, 2 W2, 592 v (%). "HEAHUA F AGTTHAAT FA T
2L OAAGA} F o] fiFulTo] obd 2RI Walv, FALL AFARU $5 V|EATE A& on, 2023 AATAEL 20234 12
4 7| AHE AR FE 7|EUFE AHETE Reused from the report of Korea Immigration Service, Ministry of Justice [9].
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—o— (AU CHH| ZLE, %) MR [HABALE, 17 108
e AR (MBS, 011 108 DI AlSEALA]

g 2t

60,000 -

45202 A (49
89.6) 43088 A (52)

40,847
80.2]

50,000 -
A (3.9)

39,245 1 (3.2)
[76.8] 36,044
[70.4]

[84.9]
A (6.2)

__ 40,000 -

39,557 39,545

50 [78.9]  [78.5]
34,869

32,181

f.': 30,000 + 68.7]
= LI
20,000 -

36,089
[71.4]

28,161
[55.0]

10,000 A

25350 A\ (9.6)
[49.4] 22,904

A (4.1)
19,540
[38.2]

[35.7] 16,264
[31.7]

15,640
[30.6]

fal

B 654 0|4 M|kt
[ 0-64A| M2 A4
—*— 65N Ol HIE

60,000 -
50,000 A
40,000 -
@
< 30,000 -
X
ol

20,000

10,000 {48

2011 2012 2013 2014 2015

T3 2. 654 o/d/mIet 2 ALk

AAstdom 1 F =EFEL 27.1% (5,.30578) AR5t
Ach HAZH sAlp= 4,1498 202 AW(4,6377) ]

10.5% (488™) ZrAstgon, AR A & 21.2%S A5t
ATHE 1).
2199 202340 AaE A9 AARAE O, FF,

AIE, S5 ALt e AFoA 20223 diH] FAstAH.
1770 Al - &= SOl AlE(827, 107 B3 21.3%)9] AA
SA7E 20224(75

(9.3%)0.2 Z7}st9ct 20234

, 107 B9 19.9%) Hiv] 7Hg 2 =

28 dAgAee 510

1594

T T T T T T T T T T T T 1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

2016 2017 2018 2019 2020 2021 2022

JE 1. AEE Z2Y )R 3 8,
Ad ojv] S48 2011-2023

r 70

(%) Eln Flo llys9

2023
He

4= 9 654 o] Ad3A} v, 2011-2023

202390 A8 6541 ol A HAFAFE 11,309
H(10% B 119.5%)0.&2 20229(11,298%, 10%t ¥
g 125.4%) tiH] 0.1% (11%) F7tetddh. AASA F 65
Al ol AgFol AAote HlE EI wid R3] FUtet
o] 2z Ayt o]Ag Eukgt 202149(51.0%) o|F, 20224
55.4%, 202349 57.9%% A% F715taL QT 2).
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202390f AlaE 9=l
2 20224(1,072%) 4] 3.3% (357) S7Fot L
o ESH 9199 o2 2022W(877%) Y] 4.8% (4218) Z7t
Skt 20239 A8 AASA F =2l HlE 5.7%= 2022
W(5.3%) 5t 0.4%p S7FtATHd 3). AFdE =<
2% AFIASE AnEE, 20-2947F 2458 (105 FF
41.57)2.& 202249(204%, 109+ ¥ 39.8%) vl 20.1%
(4179) S7Voto] S71Eo0] 78 FTHE 1).

20229 2R A& 5 dmgo] SEAA vl
2.9% (1,5224 B)E 2AAetg o w71, 20239 29 AA|g
A5 omao] A HE2 11.2% (2,155%)= 20229
e A& e Jugo] FdA v Hls] =4
urebytth 202249 YRR AERI7RE 20234 R EY &

FE 2Y dAlgAeS ST 2 202349 d2Ed aF

28 AABASE 1,10792

| ABA

A 2 AALAE (107 HY 141.6%)2 AFEE 7HY
109 T 33.47)E Tt 4.28] EUTHIE 2).

FAHHA UAdo] qlof A=7}E ofEE HAWAE/HEE
W43 2 &l (multidrug-resistant/rifampicin-resistant tubercu-
losis, MDR/RR-TB) &A= 2023d 551802 A3 A4
A4 19,5407 & 2.8%F AFA|SH] 20229(2.7%) HH]
0.1%p S7Fst3ieh. 2023 #A A== MDR/RR-TB 2
2 HlgS AT EH, AZRH(1.8%) 2T A =52 5(6.8%)°l
A 3.84 =94t 20239 MDR/RR-TB A8kt 284 0
= 2022'9(30878) ] 7.8% (24%) #4323, MDR/RR-

TB AX 22} 52 26702 20229(252%) tiH] 6.0% (15

g) S7FSHATHE 3).

30007 3 opzor muyzR (2)
= 3 ol=0l A4 (%)
B 2500 - = ol=ol £(x3)
T o FAEA 2 o120l HIZ (%)
oA 2,000
i
A
nE 1,500
=3
1,000
jt
X 500
o

0
Y

J% 3. =9l 29 ()& E AR F 9=l v]E, 2001-2023

B2 duRg 494 20229 2R A4, 20239 2 AAAA S 2 &
ol HZt
T 2! ol==0 29
A A g x4 A
20224 og B A8Q1Y 52,932 (100.0) 51,410 (97.1) 36,633 (69.2) 14,777 (27.9) 1,522 (2.9)
202349 23 AA LA} 19,310 (100.0) 17,155 (88.8) 10,092 (52.3) 7,063 (36.6) 2,155 (11.2) 230
2 AA| A = 36.5 33.4 27.5 47.8 141.6
ool () (%), 109 Het 2 4= 920239 129 319 71% 982 719lolgo] gl % Reused from the report of Korea Disease Control
and Prevention Agency [5]. ¥20224 71% o9& 124 #8915 Reused from the report of Health Insurance Review & Assessment Service [7].
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3.3 28 A 58d AW/ R alddagas 9 a8k A 7Y 2824, 2022-2023
CHRILHAL/ SAMOkY| LY SFRE
2 2|z LHA B2 TfEHO ZfEHO =
= T wmaees ' e g e T
A 2022 20,383 560 .7) 3 66 314 177
2023 19,540 551 (2.8) 1 71 296 183
dddiulsd= A4.1) A(1.6) A66.7) (7.6) A7) (3.4)
A2k} 2022 16,264 308 1.9) 0 29 172 107
2023 15,640 284 1.8) 0 28 146 110
AddvS4& A(3.8) N (7.8) - A(3.4) A(15.1) (2.8
PR 25D 2022 4,119 252 6.1) 3 37 142 70
2023 3,900 267 6.8) 1 43 150 73
a2 A(5.3) (6.0) N(66.7) (16.2) (5.6) (4.3)

3O B(%). A=A, V2SS F OANA/SEEWAZR A v L VRS B AR A0l EA S 71A o]4ke] AmEA %A
HEZZ AR [levofloxacin], HAIZ & A [moxifloxacin], 2Z& A [ofloxacin], 7FE] &S A [gatifloxacin])oll WAolLL, 1 9] At SFA|(HcHEd
[bedaqullme 24| & 8] = [linezolid]) 3t 7}4] o]A}o]l A& Kol Ad, ‘g UugZs Ex A ZAHoIHA g 717] o]4Fe] F52A %A

of A& Kol A8, ‘2|guT} o)Al = ofAlo] K AL Kol 29, =g FAof AL Holu, o]Auolx| T oFA|o] 7h4Adol At
Arde g ]?u_]‘ 5 e 29 A}, A & A EA, S S AR 8AL o)A A BAT EHE, A A5 R B, 7|EEA.

r OI
=

20239 vt 29 ARG 19,54098(107
o 38.2)0.2 2022d(20,383%, 109+ ¥ 39.8%) iy
4.1% FA3FHH5]. ol 20119 HIAE 7|23 & A3

+ 7.6%4 124 A% 7rasto] 20119 thH] 61.3%

zolth. A AlA 28 TP Z2U9 §P9] T
& 2020955 202287HA] S7HAIE ol lou1,2], &
Zlutete] A8 HAAIgAeE A4 st Sl ol 2011
UHE FRe} nizte g 7)o AAE +55
55 @9 (public-private mix, PPM) 23 AdS I=2H
FY Fol= A& 225 2 42 & 5 QUoH10,11). o
9 A9 AA A Fadets iolls Eskal, 20239
B0l A tiE] TAE(4.1% Th)2 old A
(11.0% #24) oy ot ES=AHTY 1). SuEte] 2
& A ZAZo] thh E£51H ol 29 Y o] B2
¥ Qo] 37k, ARU19 WY 2% A3tR QI o' 3
oA I8, U AR 4= 571 5ol 7191 A o2 el
[12]. 20169 39 AHTHA=7E &=l tF A A1 Al

¢
ot

o
b
=

£

EIEE

—
O

18

1596

EREE

23150

AZE ZYet o|F 9= Y e &
u, 20234 =<l 29
H] 3.3% Z715HAc}. E3, 202349 654 o4 A3 AR}
& 202249 W] 0.1% S7H6H9L

She Blg B9 F7bstn. Seivete) wYst S B
T A, TF] A% WY LAY LS S 571 B

Aol QItH12]. MDR/RR-TB A= 55102
A o=l 7.8% AAFoH, A a5
(A, Ao 3 AR 84 5) SAE 267822 Fd o
H] 6.0% 5713t E3F, AAIEAH(19,540%) & AU/
22 A AR ZA H]E(6.8%)0] A1HAH1.8%) Hl
SR o =Tk E3 202349 YEFo] SFEAte] 29
AAGAREO] A7FEY 7hAALe] Hlsf 48] o =3k
AMYFAY o] IE AFEYS S BT 234 5

Stifoln, of gt ARSI AA| A QRlEo] AmdL/d Ast 2

A= 2840 R %

ol
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(AzFIeF, A7IoH) @ A2AAH HFAZ(e%A 5)
gaoz obhe ARAUAY S A4 - St ZAsto] 7
A QA e AABAE 27]0] WA 2]
A% ANE oI Aolt. g FRANLARO] &L 65
Al oV B HEANAY o 8 A2 s,

20249 14 29 A=A, NS B3 2AE vrdak el
1=}
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iw)
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ot
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By
oty
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[\e]
(@]
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£ flste] AW ZS A2
S A st lom, thAWA/E
< 182071 €0lA o7ildz &
= e 7] Azl 2450 28o] 20244 4¥
1458 7hssHA = deze oA/l Eavd2
o] A g igo] WobA 29 AsdTEE FIE AL
= 7|dE14]. HEo] A d2 B A 2ee)
TS s 2 A= FofaRlS vofsto] A HALS] A -

MBIAE AAskE TAdEA e AREE] AlE S

X W7k A ek A RE HopwS okt

2,
o

A gL 202349 390 £Hdt
A12(2023-2027), [151& Eot kg o
FAALE, WEA, AGAE 9 AR 37140 A
Ag 251, B714 08 g7 Bos] U4z Aolth o8 &
3 “2027d7HA] -Ejuhet 28 HAYE QT 109 WY 207
o3}’ BE YA} tEo] 2030974 A A eh= A
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ABSTRACT

In 2023, the total number of notified tuberculosis (TB) cases was 19,540 cases (38.2 cases per 100,000 population), down
4.1% from 2022 (n=20,383, 39.8 cases per 100,000 population). This represents a decrease of 61.3% over 12 consecutive years,
with an annual average decrease of 7.6% after reaching the highest level in 2011. In addition, the total number of TB cases
for people aged 65 years and older in 2023 was 11,309 cases (119.5 cases per 100,000 population), a 0.1% increase compared
to 2022 (n=11,298), and the proportion of TB cases aged 65 years and older was 57.9%. This proportion has been increasing
every year since 2000. Furthermore, the total number of foreign TB cases was 1,107 cases, an increase of 3.3% compared to
2022 (n=1,072), and the proportion of foreign TB cases was 5.7%, a slight increase from 2022 (5.3%). In 2023, the number
of multidrug-resistant/rifampicin-resistant TB (MDR/RR-TB) cases was 551 and represented a decrease of 1.6% compared to
2022 (n=560), and the proportion of MDR/RR-TB cases among total TB cases was 2.8%. In March 2023, the Korea Disease
Control and Prevention Agency (KDCA) established the Third National Strategic Plan for TB Control (2023-2027), which
continues TB control projects for TB screening among vulnerable populations, people-centered TB case management, and the

operation of a MDR-TB consortium, aiming to decrease the TB incidence rate to less than 20 cases per 100,000 population by

2027.
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Key messages
(D What is known previously?

The number of total TB cases in 2022 was 20,383 cases
(39.8 cases per 100,000 population), representing a de-
crease of 11.0% from 2021 (n=22,904, 44.6 cases per
100,000 population).

@ What new information is presented?

In 2023, the number of total TB cases in the Republic of
Korea was 19,540 cases (38.2 cases per 100,000 popu-
lation), representing a decrease of 4.1% from 2022. The
number of TB cases aged 65 years and older was 11,309
cases (119.5 cases per 100,000 population), representing
a increase of 0.1% from 2022.

(® What are the implications?

Although the total number of TB cases is decreasing ev-
ery year the decline slowed down in 2023 compared to
that in 2022 and the proportion of foreigners or peo-
ple aged 65 years and older among TB cases increased
compared with the previous year. Therefore, the Korea
Disease Control and Prevention Agency will thoroughly
implement tasks of the Third National Strategic Plan for
TB Control (2023-2027) throughout the entire TB pre-
vention, diagnosis, and treatment continuum.

Introduction

Tuberculosis (TB) is a respiratory infectious disease caused
by Mycobacterium tuberculosis, and according to the World
Health Organization, an estimated 10.6 million TB cases and
1.6 million TB-related deaths occurred globally in 2022. The
Republic of Korea (ROK) ranks second in the TB incidence rate
and fourth in the TB mortality rate among 38 Organization
for Economic Cooperation and Development member coun-
tries [1,2]. Moreover, TB among infectious diseases had the

fourth-highest notification after coronavirus disease 2019

1600

(COVID-19), carbapenem-resistant Enterobacteriaceae in-
fection, and varicella [3], with the second-highest deaths after
COVID-19 in ROK in 2022 [4]. In this article, we examined

the notification status and trends in TB cases in ROK in 2023.

Methods

Since 2002, the Korea Disease Control and Prevention
Agency (KDCA) has been publishing the “Annual Report
on the Notified Tuberculosis in Korea” every year and this
report was based on the “Annual Report on the Notified
Tuberculosis in Korea, 2023.” The data source of this report
consisted of 27,802 confirmed and suspected TB cases noti-
fied from January 1 to December 31, 2023. We calculated the
total number of TB cases that were cleaned and classified this
data [5]. In addition, TB notification rate was calculated from
the total number of TB cases by KDCA and the 2023 resident
registration central population by Statistics Korea [6]. To cal-
culate the age-standardized TB notification rate, 2005 resi-
dent registration central population was used as the standard
population. The type of national health insurance and medi-
cal aid beneficiaries among TB cases was confirmed using the
National Health Insurance Service (NHIS) information as at
31 December 2023, and the TB notification rate by these types
was calculated using the 2022 NHIS natonal health insurance
and medical aid beneficiary population as the reference popu-
lation [7]. To calculate the foreign TB notification rate in ROK,
the number of foreign residents by year for the years up to
2022 and that as of December 2023 were used as the reference

populations [8,9].
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Results

1. Status of Notified Tuberculosis in ROK, 2023

The total number of notified TB cases in 2023 was 19,540
cases (38.2 cases per 100,000 population), representing a
4.1% decrease (n=843) from 2022 (n=20,383, 39.8 cases
per 100,000 population). The total number of TB cases de-
creased by an average of 7.0% per year since reaching a peak in
2011 and the number in 2023 represented a 61.3% decrease
from 2011. Moreover, the number of new TB cases in 2023
was 15,640 cases (30.6 cases per 100,000 population), a de-
crease of 3.8% (n=624) from 2022 (n=16,264, 31.7 cases per
100,000 population; Table 1, Figure 1).

Among total TB cases in 2023, males accounted for 61.8%
(n=12,078, 47.4 cases per 100,000 population) and females
accounted for 38.2% (n=7,462, 29.1 cases per 100,000 popu-
lation; Table 1). The total number of TB cases by age groups
decreased in all age groups, except the =65 years group. The
total number of TB cases among those aged >65 years was
11,309 cases (119.5 cases per 100,000 population), which was
1.4 times higher than the total number of TB cases aged <65
years (n=8,231, 19.7 cases per 100,000 population), while the
total TB notification rate was 0.1 times higher. Moreover, the
total number of TB cases aged <65 years decreased by 9.4%
relative to the number of TB cases in 2022, whereas the total
number of TB cases among those aged >65 years increased by
0.1% relative to the number of TB cases in 2022 (Table 1).

The total number of pulmonary TB cases in 2023 was
15,391 cases, a decrease of 2.3% (n=355) relative to the
previous year (n=15,746). Pulmonary TB cases account-
ed for 78.8% of total TB cases, and smear-positive TB

cases of these accounted for 27.1% (n=5,305). The total

www.phwr.org Vol 17, No 37, 2024

number of extrapulmonary TB cases was 4,149, a decrease
of 10.5% (n=488) relative to the previous year (n=4,637).
Extrapulmonary TB cases accounted for 21.2% of total TB cas-
es (Table 1).

By region, the total number of TB cases decreased in 2023
relative to 2022 in all regions except Daegu, Gwangju, Sejong,
and Chungbuk. Among 17 provinces, the total number of TB
cases in Sejong (n=82, 21.3 cases per 100,000 population)
increased by the largest margin (9.3%) in 2023 compared
to 2022 (n=75, 19.9 cases per 100,000 population). With
respect to the total TB notification rate in 2023 by region,
Gyeongbuk (60.7 cases per 100,000 population) had the high-
est rate, followed in order by Jeonnam (57.9 cases per 100,000
population) and Gangwon (51.6 cases per 100,000 popula-
tion; Table 1). Moreover, according to the “Annual Report on
the notified Tuberculosis in Korea, 2023” published by the
KDCA [5], Gyeongbuk (28.2 cases per 100,000 population)
had the highest age-standardized TB notification rate, followed
in order by Chungnam (26.8 cases per 100,000 population)
and Jeonnam (25.3 cases per 100,000 population).

The total number of TB cases among those aged =65
years in 2023 was 11,309 cases (119.5 cases per 100,000
population), an increase of 0.1% (n=11) compared to 2022
(n=11,298, 125.4 cases per 100,000 population). The per-
centage of those aged =65 years among total TB cases also in-
creased consistently each year, taking up more than half for
the first time in 2021 (51.0%) and continuing to increase to
55.4% in 2022 and 57.9% in 2023 (Figure 2).

The total number of foreign TB cases in 2023 was
1,107 cases, an increase of 3.3% (n=35) compared to 2022
(n=1,072), while the number of new foreign TB cases was 919

cases, an increase of 4.8% (n=42) since 2022 (n=877). The
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Table 1. Characteristics of tuberculosis notification cases, 2021-2023
2021 2022 2023
Rate Rate Change Rate Change
Cases (propor- Cases (propor- piffer— % Cases (propor- piffer— %
tion”) tion” ence  Change tion” ence  Change
Total cases 22,904 44.6 20383 39.8 2,521 A(11.0) 19540 382  -843 A1)
Gender
Male 13,893 543 12,520 49.0 -1373 A(99) 12,078 474 442 A(35)
Female 9,011  35.0 7,863  30.6 -1,148  A(12.7) 7462  29.1 -401 A1)
Age (yr)
0-4 5 0.3 6 0.4 1 (20.0) 1 0.1 -5 A(83.3)
5-19 204 2.9 149 2.2 -55  A(27.0) 115 1.7 -34  A(22.8)
20-49 5071 235 3918 185 -L153 AQ27) 3414 164 504 A(129)
50-64 5,954 475 5,012 395 =942 A(15.8) 4,701  36.8 -311  A6.2)
<65 11,234 263 9,085 215 2,149  A(19.1) 8,231  19.7 -854  A(9.4)
=065 11,670 136.0 11,298 125.4 =372 AB3.2) 11,309 119.5 11 0.1
Province
Seoul 3,854  40.8 3,424 365 -430 A(11.2) 3,351 359 73 AQ.D)
Busan 1,623 485 1,340 404 283 A(174) 1285 390 =55 AGD
Daegu 1,095 459 928  39.2 -167  A(15.3) 953  40.2 25 2.7)
Incheon 1,185  40.6 1,037 353 -148  A(12.5) 1,017 343 20 A9
Gwangju 541 376 438  30.6 -103  A(19.0) 453 319 15 (3.4)
Daejeon 504  34.8 450  31.2 =54 A(10.7) 407 283 -43  A9.6)
Ulsan 448 399 365 32.8 -83 A(18.5) 317  28.7 -48  A(13.2)
Sejong 100 276 75 199 -25  A(25.0) 82 213 7 9.3)
Gyeonggi 5111 38.1 4,570 33.8 -541 AQ10.6) 4339 32.0 231 A1)
Gangwon 954 623 899  58.7 =55 A(5.8) 788  51.6 -111 A(12.3)
Chungbuk 758 476 633  39.8 -125  A(16.5) 651  41.0 18 (2.8
Chungnam 1,094 519 1,044 494 -50 A4.6) 1,017 48.0 =27 NA2.6)
Jeonbuk 883 494 812 45.8 71 AGB.0) 788  44.8 24 A(3.0)
Jeonnam 1,286  70.2 1,183 65.0 -103  A(8.0) 1,047 579 136 A(11.5)
Gyeongbuk 1,684  64.3 1,610 61.8 74 A@4.4) 1,554  60.7 -56  A(3.5)
Gyeongnam 1,527  46.1 1,322 40.2 -205 A(13.4) 1,254 385 -68 A1)
Jeju 257 383 253 376 -4 N(1.6) 237 352 16 A6.3)
Pathological location
Pulmonary TB 17,858 (78.0) 15,746 (77.3) 2,112 A(11.8) 15391 (78.8)  -355 A((2.3)
Smear positive” 6,316 (27.6) 5,722 (28.1) =594 A(9.4) 5,305 (27.1) -417  A(7.3)
Extra-pulmonary TB 5,046  (22.0) 4,637 (22.7) -409 A@B.1) 4,149 (21.2) -488 A(10.5)
Foreign TB cases’ 1,242 635 1,072 477 -170  A(3.7) 1,107  44.1 35 (3.3)
Age (yr)
0-19 10 7.4 12 6.7 2 (20.0) 13 6.2 1 (8.3)
20-29 302 712 204 3938 -98 A(32.5) 245 415 41 (20.1)
30-39 321  60.0 270 449 =51 A(15.9) 258  39.0 -12 A@4.49)
40-49 182 557 147 40.1 -35  A19.2) 167 41.8 20 (13.6)
50-59 188 62.7 194 603 6 (32 160  47.8 -34  A175)
60< 239 1013 245 923 6 (25 264 85.0 19 (78
Unit: case (cases per 100,000 population), %. A=decrease. TB=tuberculosis. *Proportion (%) of pulmonary TB cases among total TB cases,
smear positive cases in pulmonary TB, extra-pulmonary TB cases among total TB cases. YSmear positive cases in pulmonary TB. C)Foreign
TB cases refer to TB patients who are not nationals of the Republic of Korea (ROK). When calculating the TB notification rate, the annual
number of foreign residents staying in the ROK was used. For 2023, the number for foreign residents as of the end of December 2023 was
utilized. Reused from the report of Korea Immigration Service, Ministry of Justice [9].
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—e— (% Change) the number of total TB cases [cases per 100,000 population]
—e— The number of new TB cases [cases per 100,000 population]

60,000 -

(5.0)
50,491
[100.8]

A(1.9)
49,532

984] 455

45,292 A (4.9)
43,088
[84.9]

50,000 + A(52)
40,847
[80.2]

A (3.9)
39,245
[76.8]

A (8.2)
36,044
[70.4]

A (6.2)
33,796
[65.9]

40,000 -
39,557
[78.9]

39,545
[78.5)
34,869

M4 ey

30,000 A 32,181

63.2) 30,892

[60.4] 28,161
[55.0] 26,433
151

20,000 Al

The number of (new) TB cases

10,000 A

23,821

25,350

X \ (9.6)
[49.4]

22,904
[44.6]

A (11.0)
20,383
[39.8]

A (4.1)
19,540
[38.2]

16,264
[31.7]

15,640
B9 Figure 1. (New) tuberculosis notifi-

cation cases and rates by notification

2011
Year

T T T T T T T T T T T 1
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

year, 2011-2023

TB=tuberculosis.

Il Total TB cases aged 65 years and older

[] Total TB cases under 65 years

——

60,000
50,000
40,000 ~
30,000

20,000 ~

The number of total TB cases

10,000 1 48

0 -

Proportion of TB cases aged 65 years and older (%)

r 70

(%) 4epjo pue siesA 69
pobe saseo g [ejo} Jo uoiodoid

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Figure 2. The number and proportion (%) of total tuberculosis cases aged 65 years and older and the number of total tuberculosis

cases under 65 years, 2011-2023

TB=tuberculosis.

proportion of foreigners among TB cases in 2023 was 5.7%,
an increase of 0.4 percentage point (%p) since 2022 (5.3%;
Figure 3). With respect to the total number of foreign TB cases
by age group, those aged 20-29 years (n=245, 41.5 cases per
100,000 population) showed the largest margin of increase
(20.1%, n=41) in comparison that in 2022 (n=204, 39.8 cases
per 100,000 population; Table 1).

In 2022, beneficiaries of medical aid accounted for 2.9%
(n=1,522,000) among beneficiaries of national health insur-

ance and medical aid [7], but the proportion of beneficiaries of

www.phwr.org Vol 17, No 37, 2024

medical aid among TB cases in 2023 was 11.2% (n=2,155),
showing a higher percentage relative to that of beneficiaries of
national health insurance and medical aid in 2022. The total
TB notification rate was 4.2 times higher among beneficia-
ries of medical aid (141.6 cases per 100,000 population) than
among those with national health insurance (33.4 cases per
100,000 population) in 2023 (Table 2).

The number of multidrug-resistant/rifampicin-resistant TB
(MDR/RR-TB) cases that were difficult to treat owing to anti-

TB drug resistance in 2023 was 551 cases, which accounted
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Figure 3. The number of (new) tuberculosis cases and proportion (%) in foreigners among total tuberculosis cases, 2001-2023
TB=tuberculosis.

Table 2. Beneficiaries of medical security (national health insurance or medical aid) in 2022, tuberculosis notification cases
and rate (2023) by types of medical security

Medical security

o National health insurance Medical aid ~ Unknown?
Sub-total [.W. S.E. Sub-total
Beneficiaries” 52,932 (100.0) 51,410 (97.1) 36,633 (69.2) 14,777 (27.9) 1,522 (2.9)
Total TB cases 19,310 (100.0) 17,155 (88.8) 10,092 (52.3) 7,063 (36.6) 2,155 (11.2) 230
Total TB rates 36.5 33.4 27.5 47.8 141.6

Unit: (1,000) cases (%), the number of cases per 100,000 population. TB=tuberculosis; .W.=industrial workers; S.E.=self-employees. YPeople

with no history of national health insurance by December 31, 2023. Reused from the report of Korea Disease Control and Prevention Agency

[5]. "Beneficiaries of the national health insurance in 2022. Reused from the report of Health Insurance Review & Assessment Service [7].

for 2.8% of total TB cases (n=19,540) and an increase of 0.1%p
compared to 2022 (2.7%). In 2023, the proportion of MDR/
RR-TB cases among TB cases by previous TB treatment history
was 3.8 times higher among previously treated TB cases (6.8%)
than among new TB cases (1.8%). In 2023, the number of new
MDR/RR-TB cases was 284 cases, an decrease of 7.8% (n=24)
compared to 2022 (n=308), whereas the number of MDR/RR-
TB cases with previous TB treatment history was 267 cases, an

increase of 6.0% (n=15) compared to 2022 (n=252; Table 3).

1604

Discussion

In 2023, the total number of notified TB cases in ROK was
19,540 cases (38.2 cases per 100,000 cases per 100,000 pop-
ulation), representing a 4.1% decrease since 2022 (n=20,383,
39.8 cases per 100,000 population) [5]. The total number of
TB cases has decreased for 12 consecutive years by an average
of 7.6% per year since reaching the peak in 2011 and the to-
tal number of TB cases in 2023 represented a 61.3% decrease
compared to that in 2011. Despite a global increase in TB
cases between 2020 and 2022, influenced by the COVID-19

pandemic [1,2], the total number of TB cases in ROK has
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Table 3. Tuberculosis notification cases (%) by types of drug-resistant tuberculosis and treatment history, 20222023

Types of drug-resistant TB

Ifoitz] 'IMB%Re)_fF)‘Z‘) Proprtion® Extensiyely Pre—exteqsively Mult_idrug— Rifampicin—
drug-resistant drug-resistant  resistant resistant

TBY TB? TB" TB?

Total 2022 20,383 560 2.7) 3 66 314 177
2023 19,540 551 (2.8) 1 71 296 183

% Change” A4 AL6) A66.7) (7.6) A7) (3.4)
New cases 2022 16,264 308 1.9 0 29 172 107
2023 15,640 284 (1.8) 0 28 146 110

% Change” A3B.8) A(7.9) - A3.4) A(15.1) (2.8)
Previously treated 2022 4,119 252 6.1 3 37 142 70
cases etc” 2023 3,900 267 6.8) 1 43 150 73

% Change” A(5.3) 6.0) NN66.7) (16.2) (5.6) (4.3)

Unit: case (%). A=decrease. TB=tuberculosis; RR-TB=rifampicin-resistant tuberculosis; XDR-TB=extensively drug-resistant tuberculosis;
MDR/RR-TB=multidrug-resistant/rifampicin-resistant tuberculosis. % Change from the previous year. "Relapse patients, treatment after
failure patients, treatment after loss to follow-up patients, other previously treated patients, patients with unknown previous TB treatment
history, other patients. “Proportion of MDR/RR-TB cases among total TB cases (%). “Tuberculosis caused by Mycobacterium tuberculosis
strains that fulfil the definition of MDR/RR-TB and that are also resistant to any fluoroquinolone (levofloxacin, moxifloxacin, ofloxacin,
gatifloxacin) and at least one additional group A drug (bedaquiline, linezolid) (XDR-TB). “Tuberculosis caused by M. tuberculosis strains
that fulfil the definition of MDR/RR-TB and that are also resistant to any fluoroquinolone (pre-XDR-TB). 9Tuberculosis caused by M.
tuberculosis strains that are resistant to at least both rifampicin and isoniazid (MDR-TB). ¥Tuberculosis caused by M. tuberculosis strains

resistant to rifampicin. These strains may be susceptible or resistant to isoniazid (i.e. MDR-TB), or resistant to other first-line or second-line

TB medicines (RR-TB).

continued to decline. This can be viewed as an outcome of the
government and private healthcare institutions establishing
a collaborative system in 2011 and continuing to implement
a public-private mix TB control program, even during the
COVID-19 pandemic [10,11]. However, despite achieving a
decreasing trends in the total number of TB cases, the year-on-
year decrease in the total number of TB cases in 2023 (4.1%)
was slightly lower than that of the previous year (4.1%; Figure
1). This trend in the total number of TB cases in ROK may be
attributed to an increase in the older adult population, the re-
covery of healthcare accessibility from the easing of COVID-19
quarantine measures, and an increase in the number of for-
eigners residing in ROK [12]. Since the implementation of TB
screening when applying for visas by foreigners from high-risk

TB countries in March 2016, the total number of foreign TB

www.phwr.org Vol 17, No 37, 2024

cases has continued to decrease, but in 2023, the total num-
ber of foreign TB cases increased by 3.3% relative to 2022.
Moreover, the total number of TB cases aged =65 years in
2023 increased by 0.1% relative to 2022, while the proportion
of such cases among total TB cases also increased. Considering
the rate of population aging in ROK, the proportion of TB
cases aged 65 years and older among total TB cases is likely
to increase even further [12]. The total number of MDR/RR-
TB cases was 551 cases in 2023, and of these, there were 284
new MDR/RR-TB cases, a decrease of 7.8% relative to the pre-
vious year. However, the number of MDR/RR-TB cases with
previous TB treatment history was 267 cases, an increase of
6.0% relative to the previous year. Moreover, the proportion of
MDR/RR-TB cases among previously treated TB cases was 3.8

times higher than that among new TB cases. In addition, the
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TB notification rate of beneficiaries of medical aid was more
than 4.2 times higher than that of national health insurance.
These findings represent one example of the phenomenon of
health inequality based on socioeconomic status. Additional
studies are needed to determine which socioeconomic factors
are associated with lower healthcare accessibility and increased
TB incidence.

The KDCA will actively respond to changes in the policy
environment and the characteristics of TB incidence. In par-
ticular, the KDCA will continue to expand its “On-site TB
Screening” targeting those aged =65 years (e.g., medical aid
beneficiaries, homebound bedridden older adults, etc.) and
socioeconomically vulnerable populations (e.g., homeless).
This will allow early detection of TB patients who are not
screened and help prevent the spread of TB within the com-
munity. Moreover, by revising the “Korean Guidelines for
Tuberculosis” in January 2024 [13], the KDCA has laid the
foundation for the prevention and treatment of latent TB in-
fection (LTBI), which is prevalent in people aged >65 years.
In addition, contact management measures will be established
to encourage screening and follow-up management for older
adults with adverse drug reactions or pre-existing conditions
that make treatment of LTBI difficult, while a LTBI control
model for those aged =065 years will be established for strict
treatment monitoring. In the latter half of 2024, the KDCA
and the Ministry of Justice will jointly publish and implement
the “Operational Guideline for TB Screening for Long-term
Visa at Hospitals designated by the Embassy of the Republic of
Korea in High-Risk TB Countries” to strictly manage the qual-
ity of TB screening prior to the arrival of foreigners from high-
risk TB countries in an effort to block the import of foreign TB

cases.

1606

Moreover, the KDCA is supporting medical institutions
specializing in MDR-TB treatment to manage difficult-to-treat
MDR/RR-TB cases, while shorter TB treatment regimens that
can shorten the treatment period for MDR/RR-TB from 18
to 20 months for 6 months, are covered by national health in-
surance as of April 1, 2024. Moving forward, TB treatment
success rates are expected to improve as the treatment burden
of MDR/RR-TB patients decreases [14]. In addition, KDCA
will expand the Comprehensive Case Management Program,
which links community-based health and social resources and
services, to identify barriers to TB treatment for more rigorous
TB management, while implementing more comprehensive
case management through the TB Medication Management
Program for each TB patient based on their vulnerability as-
sessment survey results [15].

For the more stable implementation of the “Third National
Strategic Plan for TB Control (2023-2027),” established in
March 2023 [15], the KDCA will continue to establish an or-
ganic cooperation system with the international society, vari-
ous government ministries, local communities, and civil soci-
ety. Through these efforts, the KDCA will continue to support
the entire TB control cycle (prevention—early detection—patient
care) to reach the national goal of a TB incidence rate of less
than 20 cases per 100,000 population by 2027 and the inter-
national goal of ending TB by 2030.
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QuickStats

Trends in the Prevalence of Hypercholesterolemia, 2013-2022

Prevalence of hypercholesterolemia among Korean adults aged =19 years increased from 12.3% in 2013 to 22.0% in 2022
(difference of 9.7%p) (Figure 1). In 2022, the prevalence of hypercholesterolemia increased with age and women had a higher

prevalence than man after age 50 (Figure 2).
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Figure 1. Trends in the prevalence of hypercholesterolemia, Figure 2. Prevalence of hypercholesterolemia by age group,
2013-2022 2022

*Prevalence of hypercholesterolemia: proportion of people who have total cholesterol of =240 mg/dl or taking cholesterol-lowering agents.

* Age-standardized prevalence was calculated using the 2005 Population Projections for Korea.

Source: Korea Health Statistics 2022, https://knhanes.kdca.go.kr/

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