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APHYHL izt g7 gt 298 #E A5 201195 AR HHEH d 55718359 A WH-TE
A (Public-Private Mix, PPM) ZHAZHAI(PPM At)' & FA5kaL Qltk. PPM ARdol o= 7]#(PPM 9= 7]¥H)E 2021
4 182714 o, o5 o 77| Sttt ZATRLY] 82.1%S Tt ATE B AFoAE 20219 PPM Aol Zoidt 18271
57| #e] AN AnARE O AARAARE £AT T, 357025709 Ak A4 HAue 10749 FEA4 #EA
)] F8 AXE v wotgrh Ax BAL AL A" YAE 7|0 E E/EE TR F, BEE FEE ARE o|F 5E
7] %t FARASI] HA& 149 o9 HEE Bof AF ARATLE Eelstgrt. 2 A4 el #HE A% F PPM J=87|H
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2 3 HEAAAEL AA3} Aot 24 92.0%, 93.0%F 202099 94.5%, 94.4% the] &2 ZF4stF o), AR AMLY X FA
252 A3} Aot A 4z 74.1%, 95.1%F 2020199 69.3%, 91.9% E] 7kt 7HEHEAAR AR 5 32 XA AA 2
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. PPM g|=27| 2t Sigh
T2 20209 164704004 20214 182704
=93, PPM Q27| #o] #iA|5tT Qe AdTe|H
HES AL TS 20209 297994 20219 341
=it

PPM 9l=7|%9 2
O 2= 202049 77.4% (25,3507 5 19,628%)0141 20219

PPM 9= 7]

l-ﬂl

oz 59

oA} e EEES A F271E
82.1% (22,904 % 18,810%)& 4.7%p Z7Fstalom, Al
3z} 71Eo 2 E 202049 79.3% (19,933 % 15,816%)°]
A1 20219 83.3% (18,3359 % 15,280%)= 4.0%p 57}t
AtHE 1).

SH

Ao Gokd B2 woksti, 75 WA A
54 5 454 AAH BS990, AaE BE A9
A2 o AN, HEA, WA ol 59 A%
ACRE dstzhg A dagR Adzds 24
S} PPM AHY] FIge] OR7|HelA] AuAE ATste ¥
3 BA%0]A AL PPM 9|27 %e] A9 9 077
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g, AUTA A RARE TAAY A o] 2
ASL Qlon, rRtaNge A E,2 B ANTA AL T

39 o|ujo] AAIBHES FAskaL e,
PPM S| 27| o4 20214 ALTg Bxte] AL 2A} A4
22 96.8%017, A2 717HES 22 99.7%4Act A%
A GRS ARZA A% F B ASAL 29 9 3
Mo Ago] MANE A9 5 unIAGLIA} A
28 29T % G AL A Gl Agsig, o)
Aol Azt aAlel NAg EE FAR B

S L0 A RARE AARE A9-olle AAISHA g2 A

Bt
A Aol 294 Sud, B 9 3l 29 59 387] 9
A9 At o, %, 7% 9 713 5 &7 AT
£ o= ALGAA AFES

PPM 9|=7]3ollA 20219 A111gt 32te] A=At
A FEL 95.9%, ALHFHAL A FEL 95.6%, AFHAS
ZHAHAE Xpert MTB/RIF  AAF 23 APE2 91.5%=
20209 A 3Ae] AL AP E tiH] B S7ketg e §3],

AYUNSELA F ABE WS U SR B

H1.2017-20214 47F 28 (A3 (&) 2 PPM =7 #2] @
T2 20174 20184 20194 20204 20214
A8 AA (Y, &) 36,044 (70.4) 33,796 (65.9) 30,304 (59.0) 25,350 (49.4) 22,904 (44.6)
A AR, £Y) 28,161 (55.0) 26433 (51.5) 23,821 (46.4)  19.933(38.8) 18,335 (35.7)
PPM 9|7 7|3
AA 32 = BIAR(Y, %) 24,296 (67.4) 23,500 (69.5) 23,145 (76.4) 19,628 (77.4) 18,810 (82.1)
A3} - Je 3R, %) 19,349 (68.7) 18,698 (70.7) 18,624 (78.2) 15,816 (79.3) 15,280 (83.3)
ZHol7|1 =(HA) 127 127 161 164 182
AT AGINSAH(E) 200 198 258 297 341

PPM=Public-Private Mix. *®/10%t &
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o] ofFZ 2417k o] & 4= Sli= Xpert MTB/RIF A
ABEE 20219 A28A7E 58.1%=2 20209 48.9% tiH]
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Ao] AT ofule} Bxtet HEA Belo] Yol A TS

A A Aol AFA o Wl A=A &
Qlst7] flgt AALR, A=A 14 Al HAF At WS- F
23w g 4ol M2 ARA Y oA E BE AR
A o FFol taf olayorx=et e et A&7k
3HALE} ol AU oA B9 BlH g R3S BT AAE
A Aot S A skl QleH2l.

PPM 9= 7]|3ollA 20219 At vigFA Ape oF
ARS8/ ABERSTFZAA B B35
5 b o] HARE AT B2 93.7%ATh B4R

AAA AFEL 20214 92.8%F o] M} QAFSE $230]

AR

Y

32

o A& AA APES 20204 66.5%014 20218
87.7%E 21.2%p Z7FIAtH1E 2). 20219 FAILFAH
AHE A1 SAto A A A 3.6%, SR UTEHA

AL 1.4%, o|AYoA ErE WA AL 7.0% Tt

1007 93.4 94.9 94.8 95.2 95.9
=, 3 95.6
4. 4.4 94.8
901 o922 94.6 ° <*/9%5
— 89.4
S
w801
&0
< 704
<
EEI
Q601 s ATmuA o
) QI ZIA}
504 o AHAUSEIA 48.9
(Xpert MTB/RIF ZA} 23}
ZHEt Xpert MTB/RIF ZA
40 T T T T T 1
2017 2018 2019 2020 2021
AT
73 1. 2017-20214 PPM 9|2 7|Te] AAZA} A} A
NP E

PPM=Public-Private Mix.

1340

2ARAH EFE2 olaYoAE B HEd WEe
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A 20219 Alaet Asgate] 12704 vt ARdSES
76.5%, AMGES 14.0%, ARFTHEL 2.3%, AL
2 0.06%%th A& A2+ & 1do] YoM HF X722}
7t BER] ok & A5t $REA] £ A EFTE)IE

B4 B A 7S L SAACHERER) 2AE A

Yo AL 371 AUTA L IR AAFIAE 27] TA%

L AA 710l et 654 olste] HEA=

.
FEANFAAHENZ Y A4 BE Qe HEGT B

100
93.2 93.6 93.8 93.5 93.7
S Ca—— . - —3
S 90l g1g 927 93.2 92.9 92.8
My
60
= 7.7
80+
0
<+
g
X 70
of —— YA -GBS S+H)
SaLHAN 665
— ML EAL '
60 T T T T T 1
2017 2018 2019 2020 2021
e
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AR NS
PPM=Public-Private Mix.
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H 2.2017-20219 PPM 95 7|3e] A83A} ] Hat

2 % 19o] Yol A E A2E A4t v,

& 20174 2018 2019 20204 20214
AHE| R A
AA & 98.7 98.5 98.1 97.8 96.8
NESE 99.6 99.7 99.7 99.7 99.7
A=A}
AG = H AL A B E 93.4 94.9 94.8 95.2 95.9
AG = hAL FAHE 29.6 29.0 28.7 28.6 29.7
A A A
NG AL A HE 92.2 94.6 94.4 94.8 95.6
AIFHA S E 60.1 60.8 60.3 59.1 59.7
NG ALZZZAE (Xpert MTB/RIF AL Z5)
NG HAZZAAL AP E 89.4 91.5
Xpert MTB/RIF A& & 48.9 58.1
NGHN S ZAA FAE 53.7 54.8
Xpert MTB/RIF ¥ & 59.4 57.8
ORI A HAL
FATHEAHAL AP E 93.2 93.6 93.8 93.5 93.7
SATFAAAA A E 91.9 92.7 93.2 92.9 92.8
A&75 A/ AYEY 66.5 87.7
29} F JAHEY
HAUAEE 4.2 3.6
JEUG=YWAE 1.2 1.4
olaYo EdEWAE 7.0 7.0
ZAFAR &=5& 93.7 93.6 93.6 93.4 93.0
i]i?é_‘.i}a"b)
A 8525012714 )vh 76.2 76.5
AZSZEE 2.0 2.3
A 7A & 0.03 0.06
ATE 13.3 14.0
ZABANGE 2.5 2.6
7t EATTE 10.7 11.4
NEE= 8.4 7.2
A& g 15.6 14.8
9]: %. PPM=Public-Private Mix. 20204 AT &AL E gojsto] BAS A2t A&, "urego 2 Qs HAES] F3o] 1000] oFd. ‘X & A

HAL % ShBE Molok aith. 664l o149 FEAE FE X
A ZAE olo} s IR ARG G AL HgFoR W

PPM 927|704 20219 AT BApe] 22

fr

Wit 21901900, AEUEAE RPOE S WEA

A& AANA o1)elM 92.0%, 40H19A1 TIRhelA

L=
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X 80 -
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X 70_ 741
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X0 504 533 e Kol
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2017 2018 2019 2020 2021
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A% ARALE
PPM=Public-Private Mix.
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A 2EE WA o g Al&SHA ERIgh Hlgo] F7IRE A
< 9ulsto], FAYEHY] A4St AE vt dE A2
2 oA 4= Ut

E3H MFFA FFE YR sHe A AAL Al
FPE2 2021 AR} A 93.7%E 0] M T} H|3E f220]
dout, FAEAAA F AGHFZAA APES 2021

| Aaeh wifdd SRl 87.7%% EA4S A AR

2713 A Ada} oFA W] I E AuHE ook
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H3.2017-20219 PPM Q27| #9] 71E2HEA #e] 27
T & 20174 20184 20194 20204 20214
it 7HE () 2.0 2.0 2.0 2.1 2.1
AEAHAAE/RAEAYTAE/AE AT A ABAZE%)
Z3R1(19A] °]4)
AEAAE 87.0 89.5 91.9 94.5 92.0
TEANNAE 25.7 27.6 26.3 25.1 25.7
FEZNNE X BARE 53.3 48.1 59.8 69.3 74.1
A0H(19A] m]5h
AEAA7E 89.4 93.1 93.4 94.4 93.0
FEZNNAE 18.8 20.3 21.3 23.4 22.2
FEANTE ABAE 81.9 85.8 90.0 91.9 95.1
AEAAA T A4 v&(%)
AEAHARA A 5 T3 XA AAF AR A9 v& 3.6 35 35 3.1 3.7
A AR A=A %)
13E 50.7 47.9 45.1 48.1 47.7
FE 5.5 4.9 4.9 6.7 9.8
A4 A FHAH%)
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The Korean National Public—Private Mix Tuberculosis Control Project:
Analysis of the Indicators for Tuberculosis Management in 2021
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ABSTRACT

The Korea Disease Control and Prevention Agency has been promoting a “Public-Private Mix Tuberculosis Control
Project (PPM Project)” with the “Korean Academy of Tuberculosis and Respiratory Diseases” since 2011. In 2021, 182 PPM
institutions participated in the PPM Project, and managed 82.1% of tuberculosis (TB) patients. This study analyzed 35 TB
management indicators based on the reported data of TB patients from 182 institutions that participated in the PPM Project in
2021. The final treatment results were confirmed through five-quarter observation by dividing the reported date by quarters.
The sputum smear test rate, sputum culture test rate, and sputum MTB PCR test rate reported by PPM institutions in 2021
were 95.9%, 95.6%, and 91.5%, respectively. The rapid drug susceptibility test rate was 87.7% in 2021, an increase from 66.5%
in 2020. In 2021, the rates of treatment completion within 12 months, stopped, failure, and still on treatment were 76.5%,
2.3%, 0.06%, and 7.2%, respectively. The mortality rate was 14.0%. In 2021, the household contact investigation rates in adults
and children were 92.0% and 93.0%, respectively, down from 94.5% and 94.4% in 2020. On the other hand, the treatment
rates for latent TB infection were 74.1% and 95.1% in adults and children, respectively, an increase from the corresponding
69.3% and 91.9% in 2020. The rates of sputum smear tests and sputum culture tests for suspected TB patient among contacts
were 47.7% and 42.9%, respectively. Since more than 80% of TB patients are managed by PPM institutions, quality control of

PPM institutions is important.

Key words: Tuberculosis; Public-Private Mix; Latent tuberculosis infection; Tuberculosis control project; Tuberculosis

management indicators
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Introduction (KDCA) has been collaborating with the Korean Academy of
Tuberculosis and Respiratory Diseases since 2011 to imple-

The Korea Disease Control and Prevention Agency ment the Public-Private Mix Tuberculosis Control Project
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Key messages
(D What is known previously?

The KDCA has been promoting the PPM Project since
2011. The PPM Project is to educate TB nurses and
check the TB management status at PPM institutions.
The TB management indicators are used for evaluating
PPM Projects.

(@ What new information is presented?

There were 182 PPM institutions in 2021, managing
82.1% of TB patients. The rates of sputum test and rapid
drug susceptibility test reported by PPM institutions in
2021 were improved year-on-year. The contact investi-
gation rate decreased, but the LTBI treatment rate were
improved year-on-year.

® What are implications?

Since more than 80% of TB patients are managed by
PPM institutions, quality control of PPM institutions is
important.

(PPM Project) aimed at improving the treatment success rate
in patients with tuberculosis (TB) at private healthcare facili-
ties [1]. The PPM Project involves deploying TB management
personnel to both healthcare facilities and local government
agencies (e.g., city or provincial health departments and health
centers) and encouraging collaboration among staff to en-
sure comprehensive TB patient management. Under the PPM
Project, the KDCA provides training, including standard oper-
ating procedures, to TB management personnel (e.g., special-
ized nurses for TB management) assigned to each healthcare
facility and regularly monitors the TB management status at
healthcare facilities participating in the PPM Project (herein-
after referred to as PPM healthcare facilities) to support the
systematic management of TB patients and their contacts.

Additionally, the KDCA selects and regularly analyzes and

1346

reviews TB management indicators to maintain the quality of
TB management in PPM healthcare facilities.

In this article, we examine the results of the TB manage-
ment indicators at PPM healthcare facilities in 2021 and aim

to propose future policy directions for TB management.

Methods

The TB management indicators for PPM healthcare facili-
ties are broadly classified into two main categories: indicators
for monitoring the adequacy of TB patient management and
indicators for monitoring the adequacy of TB contact manage-
ment. In this study, we analyzed the TB management indica-
tors at PPM healthcare facilities in 2021 and compared the re-
sults with findings from the previous five years (2017-2021).
A total of 22 TB management indicators (12 for TB patient
management and 10 for contact management) were analyzed
for cases reported from 2017 to 2019, and 40 TB manage-
ment indicators (30 for TB patient management and 10 for TB
contact management) were analyzed for cases reported from
2020 to 2021. In the present study, we focused on comparing
35 of these indicators (25 for TB patient management and 10
for contact management).

The data used for this analysis in this study was obtained
from reports submitted by PPM healthcare facilities to the
KDCA. Data analysis was conducted by dividing the reported
TB cases into quarterly segments based on the date of report-
ing, and the data were then tracked for a minimum of one year
over the subsequent five quarters. In this study, we utilized
the latest available data, which corresponds to the fifth quarter
analysis. In other words, cases of TB patients reported during

the first quarter of 2021 (from January to March 2021) and
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their contacts were tracked and analyzed until the first quar-
ter of 2022 (from January to March 2022). Similarly, cases
of TB patients reported in the fourth quarter of 2021 (from
October to December 2021) and their contacts were tracked
and analyzed until the fourth quarter of 2022 (from October
to December 2021).

As the data were collected from reports submitted by
healthcare facilities, duplicate reports of the same patient (for
reasons such as transfer to another healthcare facility) were in-

cluded as separate cases for analysis.

Results

1. PPM Healthcare Facilities

The number of PPM healthcare facilities increased from
164 in 2020 to 182 in 2021. Moreover, the number of spe-
cialized nurses for TB management in these PPM healthcare
facilities also increased from 297 in 2020 to 341 in 2021.

The proportion of PPM healthcare facilities responsible for
TB management increased from 77.4% in 2020 (19,628 out
of 25,350 patients) to 82.1% in 2021 (18,810 out of 22,904
patients), representing a 4.7%p increase. In terms of newly re-
ported cases, the proportion of PPM healthcare facilities re-

sponsible for TB management increased from 79.3% (15,816

out of 19,933 patients) in 2020 to 83.3% (15,280 out of
18,335 patients) in 2021, marking a 4.0%p increase (Table 1).

2. Adequate TB Patient Management

To comprehensively understand the epidemiological char-
acteristics of TB patients and to systematically manage their
contacts such as family members and individuals in mass
group facilities, a case investigation (individual epidemiologi-
cal investigation) is conducted for all reported TB cases. Case
investigations for TB patients are carried out by the local public
health center when cases of TB patients are reported by public
health centers and non-PPM participating healthcare facili-
ties. When TB cases are reported by PPM healthcare facilities,
the specialized nurses for TB management at the respective in-
stitution conduct the investigation, and the local public health
center oversees the final management. The case investiga-
tion for TB patients is based on the “Enforcement Rules of the
Tuberculosis Prevention Act” and are stipulated to be conduct-
ed within three days of reporting by the “National TB Control
Guidelines.”

In 2021, the rate of case investigations for patients de-
scribed by PPM healthcare facilities was 96.8%, with a compli-
ance rate for the investigation period of 99.7%. The rate of case

investigations excludes cases for which specialized nurses for

Table 1. TB notification cases and rates and status of the TB patient management under the PPM Project, 2017-2021

Variable 2017

2018 2019 2020 2021

Total TB cases, rates”
New TB cases, rates”
PPM institution

Total TB cases, percentage management (n, %) 24,296 (67.4) 23,500 (69.5) 23,145 (76.4) 19,628 (77.4) 18,810 (82.1)
19,349 (68.7) 18,698 (70.7) 18,624 (78.2) 15,816 (79.3) 15,280 (83.3)

New TB cases, percentage management (n, %)
No. of hospitals 127
No. of TB specialist nurses 200

36,044 (70.4) 33,796 (65.9) 30,304 (59.0) 25,350 (49.4) 22,904 (44.6)
28,161 (55.0) 26,433 (51.5) 23,821 (46.4) 19,933 (38.8) 18,335 (35.7)

127 161 164 182
198 258 297 341

TB=tuberculosis; PPM Project=Public-Private Mix Tuberculosis Control Project. “Rates: person/100,000 population.
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TB management were unable to conduct investigations within
the designated period, such as when the patient dies or when
the diagnosis changes to a non-TB disease during the inves-
tigation period. Further, case investigations were considered
as “not performed” if the local public health center conducted
the investigation in cases wherein the specialized nurses for TB
management at the PPM healthcare facility are not employed
or are absent. Thus, the actual rate of case investigations may
be underestimated.

For the rapid and accurate diagnosis of TB, a nucleic acid
amplification test (NAAT) should be performed along with
sputum smear and culture tests when TB is suspected. In cas-
es where a prompt determination of drug susceptibility is re-
quired, Xpert MTB/RIF testing should be performed [2]. In
our analysis of TB management indicators, we analyzed the
rate of sputum testing among patients with respiratory TB,
including pulmonary, laryngeal, tracheal, and bronchial TB,
while excluding extra-pulmonary TB, such as TB meningitis
and bone and joint TB.

For cases of TB patients reported by PPM healthcare facili-

ties, the rates of sputum smear tests, sputum culture tests, and
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Figure 1. Status of the sputum test for tuberculosis patient
under the PPM Project, 2017-2021
PPM Project=Public-Private Mix Tuberculosis Control Project.
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NAAT (including sputum Xpert MTB/RIF) were higher in
2021 (95.9%, 95.6%, and 91.5%, respectively) than in 2020.
In particular, the rate of Xpert MTB/RIF testing, which can de-
tect genetic mutations causing rifampicin resistance within 2
hours, increased by 9.2%p, from 58.1% in 2021 to 48.9% in
2020 (Figure 1). As patients in cases with “positive” sputum
test results (smear test, culture test, and NAAT) are managed
as having infectious TB, sputum testing is not only crucial for
TB diagnosis but also for management of patients and their
contacts.

Drug susceptibility testing (DST) is performed to deter-
mine whether the TB bacillus Mycobacterium tuberculosis is
resistant to anti-TB drugs, and the test results are crucial in de-
termining the treatment regimen. The “Korean Guidelines for
Tuberculosis” recommend rapid DST for both isoniazid and
rifampicin, in addition to routine DST for isoniazid, rifampi-
cin, and other antibiotics, for the first culture strain in all TB
patients [2].

In PPM healthcare facilities, the rate of DST in patients
with positive culture results reported in 2021 (rapid DST, rou-

tine DST, or both) was 93.7%. Although the rate of standard

100 A
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Figure 2. Status of the DST for tuberculosis patient under the
PPM Project, 2017-2021
DST=drug susceptibility test; PPM Project=Public-Private Mix

Tuberculosis Control Project.
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DST remained at a similar level in 2021 (92.8%), the rate
of rapid DST increased by 21.2%p, from 66.5% in 2020 to
87.7% in 2021 (Figure 2). In 2021, the notification cases of
multidrug-resistant TB was 3.6%, that of rifampicin-monore-

sistant TB was 1.4%, and that of isoniazid-monoresistant TB

was 7.0% in patients who underwent DST.

The compliance rate with initial treatment guidelines is an
indicator used to assess adherence to the standard prescription
presented in the “TB Treatment Guidelines” for TB patients

(excluding isoniazid or rifampicin resistance), such as isoniazid

Table 2. Status of the TB patient management under the PPM Project, 2017-2021
Variable 2017 2018 2019 2020 2021
Case investigation
Rate of Investigation performed 98.7 98.5 98.1 97.8 96.8
Period compliance rates 99.6 99.7 99.7 99.7 99.7
Sputum AFB smear test
Rate of tests performed 93.4 94.9 94.8 95.2 95.9
Rate of positive results 29.6 29.0 28.7 28.6 29.7
Sputum AFB culture test
Rate of tests performed 92.2 94.6 94.4 94.8 95.6
Rate of positive results 60.1 60.8 60.3 59.1 59.7
Sputum MTB PCR test (include Xpert MTB/RIF test)
Rate of tests performed 89.4 91.5
Rate of Xpert MTB/RIF performed 48.9 58.1
Rate of positive results 53.7 54.8
Rate of Xpert MTB/RIF results 59.4 57.8
DST
Rate of total DST performed 93.2 93.6 93.8 93.5 93.7
Rate of conventional method DST performed 91.9 92.7 93.2 92.9 92.8
Rate of rapid DST performed” 66.5 87.7
Rates of drug-resistant TB cases”
Rate of multidrug-resistant TB cases 4.2 3.6
Rate of rifampicin-resistant TB cases 1.2 1.4
Rate of isoniazid-resistant TB cases 7.0 7.0
Compliance rate of initial standard treatment regimen 93.7 93.6 93.6 93.4 93.0
Treatment outcomes”"”
Treatment completion (within 12 mo) 76.2 76.5
Treatment stopped 2.0 2.3
Treatment failed 0.03 0.06
Died 13.3 14.0
TB caused or contributed to death 25 2.6
TB incidental to death 10.7 11.4
Still on treatment” 8.4 7.2
Transferred out rate” 15.6 14.8
Values are presented as percent. TB=tuberculosis; PPM Project=Public-Private Mix Tuberculosis Control Project; AFB=acid fast bacilli;
DST=drug susceptibility test. “Expanded analysis of reported patients in 2020. “The sum of the percentages does not equal 100%
because of rounding. “Percentage still being treated after 12 month of treatment.
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(H)-rifampicin (R)-ethambutol (E)-pyrazinamide (Z) and iso-
niazid (H)-rifampicin (R)-ethambutol (E). In 2021, the com-
pliance rate with initial treatment guidelines for TB patients
was 93.0%.

Regarding treatment outcomes for TB patients in 2021,
PPM healthcare facilities reported that the 12-month treat-
ment success rate was 76.5%, mortality rate was 14.0%, treat-
ment discontinuation rate was 2.3%, and treatment failure rate
was 0.06%. The proportion of patients whose final outcomes
were not reported even after 1 year of treatment initiation (i.e.,
the treatment incompletion rate/treatment default rate) was
7.2%.

The transfer-out rate, which represents the proportion of
TB patients who transferred to other healthcare institutions

during their treatment, was 14.8% (Table 2).

3. Adequate TB Contact Management (Including
Family)
When a TB patient is identified, conducting investiga-
tions among family members and close contacts aims to iden-

tify additional TB cases and latent TB infections (LTBI) early,
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Figure 3. Status of the household contacts investigation rate
under the PPM Project, 2017-2021
PPM Project=Public-Private Mix Tuberculosis Control Project.
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thus preventing the spread of TB. According to the criteria for
contact screening, individuals aged <65 years should undergo
chest X-ray examinations and LTBI testing (either tuberculin
skin test or interferon-gamma release assay). For individuals
aged =00 years, chest X-ray examination is mandatory, while
LTBI testing is optional.

The average number of family members and cohabitants
(hereinafter referred to as “family contacts”) of TB patients re-
ported by PPM healthcare facilities in 2021 was 2.1, and the
contact screening rate for family contacts was 92.0% among
adults (age 219 years) and 93.0% among children (age <19
years; Figure 3). The rate of LTBI refers to the proportion of
contacts who were diagnosed with LTBI among those who un-
derwent LTBI testing according to the contact screening crite-
ria. Among individuals who underwent family contact screen-
ing in 2021, the rate of LTBI was 25.7% among adults and
22.2% among children. After excluding those with a history of
TB treatment (individuals who did require treatment) or con-
tacts of a patient diagnosed with multidrug-resistant TB for
which there is no standard treatment regimen (untreatable in-

dividuals), the rate of treatment initiation for LTBI was 74.1%
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Figure 4. Status of the initiated LTBI treatment rate for
household contacts under the PPM Project, 2017-2021
LTBI=latent tuberculosis infection; PPM Project=Public-Private Mix

Tuberculosis Control Project.
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in adults and 95.1% in children (Figure 4).

Among family contacts of TB patients who were described
by PPM healthcare facilities and underwent chest X-ray exami-
nations in 2021, 3.7% were suspected to have TB (including
cases in which TB was confirmed). The rates of sputum smear
tests and sputum culture tests among suspected and confirmed
TB patients were 47.7% and 42.9%, respectively, and the rate
of positive test results was 9.8% and 14.0%, respectively.

In 2021, total of 157 family contacts who underwent con-

tact investigations were ultimately diagnosed with TB (Table 3).

Discussion

In this study, we analyzed TB management indicators and
compared the results with findings from the previous five years
to determine the status of TB patient and contact management
reported in PPM healthcare facilities in 2021.

For cases of TB patients reported by PPM healthcare fa-
cilities, the rates of sputum smear tests, sputum culture tests,
and NAAT were all 290% in 2021 (95.9%, 95.6%, and
91.5%, respectively) compared to the rates in 2020, indicat-
ing the consistent performance of TB tests. Notably, the rate of

Xpert MTB/RIF testing, which enables rapid detection of M.

Table 3. Status of the household contacts management under the PPM Project, 2017-2021

Variable

2017 2018 2019 2020 2021

No. of individuals in an average household

Adult
Contacts investigation rate
LTBI screening rate
Initiated LTBI treatment rate
Child
Contacts investigation rate
LTBI screening rate
Initiated LTBI treatment rate
Proportion of suspected TB after contacts investigation (%)
Proportion of suspected TB in chest X-ray
Sputum smear test for suspected TB (%)
Rate of tests performed
Rate of positive results
Sputum culture test for suspected TB (%)
Rate of tests performed
Rate of positive results

Normal

TB

LTBI (include inactive TB)
Other diseases

Not a contact

Rate of contacts investigation/rate of LTBI/rate of initiated LTBI treatment (%)

Final diagnosis of household contact investigation program (n)

2.0 2.0 2.0 2.1 2.1

87.0 89.5 91.9 94.5 92.0
25.7 27.6 26.3 25.1 25.7
53.3 48.1 59.8 69.3 74.1

89.4 93.1 93.4 94.4 93.0
18.8 20.3 21.3 234 22.2
81.9 85.8 90.0 91.9 95.1

3.6 3.5 3.5 3.1 3.7

50.7 479 45.1 48.1 47.7
5.5 4.9 4.9 6.7 9.8

42.2 42.2 41.3 444 42.9
6.9 10.1 6.0 7.6 14.0

11,271 12,938 14,434 12,965 15,420
104 88 94 96 157
4,282 4,570 4,492 4,066 4,804
285 388 429 418 590

1 0 0 0 0

PPM Project=Public-Private Mix Tuberculosis Control Project; LTBI=latent tuberculosis infection; TB=tuberculosis.
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tuberculosis genes as well as determination of rifampicin re-
sistance, increased by 9.2%p, from 48.9% in 2020 to 58.1%
in 2021. This suggests an improvement in the rapid determi-
nation of rifampin resistance and early detection of M. tuber-
culosis, indicating enhanced rapid detection of drug-resistant
strains.

Furthermore, the rate of DST conducted for culture-posi-
tive cases of TB patients was 93.7% in 2021, similar to previous
levels. However, the rate of rapid DST among culture-positive
patients significantly improved from 66.5% in 2020 to 87.7%
in 2021 (a 21.2%p increase). The addition of rapid DST to the
evaluation criteria for adequate TB management conducted by
the Health Insurance Review and Assessment Service in 2021
likely contributed to this significant improvement.

The ultimate goal of TB management is not only to restore
the quality of life and productivity of TB patients by curing the
disease but also to reduce TB transmission and prevent TB re-
currence and emergence and spread of drug resistance [2]. The
12-month treatment success rate among TB patients reported
in PPM healthcare facilities in 2021 was 76.5%, which is simi-
lar to the previous year’s rate of 76.2%. The rates of treatment
discontinuation and failure were not high, at 2.3% and 0.06%,
respectively, but the high mortality rate (14.0%) and treatment
incompletion rate (7.2%) were barriers to increasing treatment
success.

Considering that the mortality rate for TB patients aged
>(05 years is approximately 25% in the Republic of Korea [3],
the annual increase in the proportion of older adults (>65
years) among new TB patients [4] may be a limiting factor in
improving treatment success rates. However, efforts to reduce
treatment discontinuation, treatment failure, and treatment

incompletion rates should continue. In particular, although
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minor, the treatment discontinuation rate rose 0.3%p from
2.0% in the previous year, indicating the need for continued
investment and attention to proactively detect, support, and
manage patients at high risk for treatment discontinuation. In
addition, as the standard TB treatment duration typically rang-
es from 6 to 9 months, it is important to analyze the reasons
underlying treatment incompletion, which refers to failure to
complete treatment even after 12 months of initiation.

The contact screening rate for family contacts of adult and
pediatric TB patients reported by PPM healthcare facilities
slightly decreased from 94.5% and 94.4% in 2020 to 92.0%
and 93.0% in 2021, respectively. However, the proportion of
family contacts (adults and children) initiating treatment for
LTBI increased from 69.3% and 91.9% in 2020 to 74.1% and
95.1% in 2021, respectively. Family contacts with suspected
TB findings on chest X-ray examination underwent sputum
testing, but the rates of sputum smear and sputum culture test-
ing were <50%, at 47.7% and 42.9%, respectively, highlighting
the need for improvement. Additionally, the rate of positive
sputum smears and cultures increased from 6.7% and 7.6%
in 2020 to 9.8% and 14.0% in 2021, respectively, and were
the highest in the previous five years, warranting continuous
surveillance.

In light of the finding that the risk of TB was 7.4 times
higher among family contacts who did not undergo screening
than among those who did, and the risk for TB was 7.29 times
higher among people with LTBI who did not receive treatment
than among those who completed treatment [5], it is impera-
tive to screen and treat LTBI in family contacts of TB patients
for early detection and treatment of TB, as they are at high risk
for TB.

In March, the KDCA unveiled the “Third National
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Strategic Plan for TB Control in Republic of Korea (2023-
2027)” in an effort to minimize the TB disease burden and es-
tablish the foundation for TB eradication. To accomplish one
of the key initiatives of the plan, “More detailed patient care
and management,” it is crucial to improve the patient care ca-
pacity of healthcare facilities by facilitating early diagnosis of
TB through healthcare professional training, prescribing ef-
fective TB medications based on rapid and accurate DST, and
increasing the treatment success rate by minimizing factors
that contribute to treatment discontinuation and delay. As
>80% of TB patients in the Republic of Korea are managed by
PPM healthcare facilities, efforts to improve TB management
in these facilities are of paramount importance, and poor TB
management indicators should be continuously improved.
Changes in TB management indicators can serve as evidence

for determining the effectiveness of the PPM project.
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The Republic of Korea National Influenza Vaccination Project:
Outcomes of the 2022-2023 Season
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Jae-Eun Lee, Hyung—Min Lee*
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ABSTRACT

The national influenza vaccinations program has implemented for the adults aged 65 years and older, pregnant women and
children aged 6 months to 13 years. This article introduces the main results of the national influenza vaccination program for
the 2022-2023 season. The vaccination rate of each target group was 81.9% for the older adults, an increase of 1.4%p from
the previous year, and 50.4% and 71.0% for pregnant women and children, respectively (a decrease of 3.8%p and 2.8%p,
respectively, from the previous year). A total of 118 reports of adverse reactions after influenza vaccination were reported,

similar to the previous year. Based on the main results from the 2022-2023 season, it is expected to be used as baseline data

for the development of national influenza vaccination in the future.
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Introduction

Influenza is an infection caused by the influenza virus char-
acterized by systemic symptoms, such as sudden fever (>38T),
muscle pain, headache, and respiratory symptoms such as
sore throat and cough. The flu season generally persists from
November to April of the following year, and older adults aged
>05 years, children <5 years, and individuals with chronic dis-
eases are at an elevated risk for complications, hospitalization,
and mortality [1].

In 1997, the Republic of Korea (ROK) launched a nation-

al influenza vaccination campaign for older adults aged >65

1360

years through public health centers; the campaign expanded to
include private designated healthcare facilities in 2015. In ad-
dition, the National Child Influenza Vaccination Campaign
initially targeted infants aged 6-11 months in 2016 and was
eventually expanded to include children aged 6-59 months
in 2017, children aged 6 months to 12 years in 2018, and
children aged 6 months to 13 years in 2020 [2]. As pregnant
women are at high risk for complications, such as pneumonia,
once they develop an influenza infection, they were included
in the national campaign from 2019 to protect fetuses and in-
fants <6 months.

In the 2020-2021 season, the target population of
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Key messages
(D What is known previously?

The national influenza vaccinations program imple-
mented for the adults aged 65 years and older, pregnant
women and children aged 6 months to 13 years.

(@ What new information is presented?

The influenza vaccination rate for the 2022-2023 sea-
son was 81.9% for the older adults, an increase from the
previous season, 50.4% for pregnant women and 71.0%
for children, representing from the previous season, and
118 cases of adverse reactions after influenza vaccination
were similar to the previous year’s level.

® What are implications?

The influenza virus is recovering seasonally from the sec-
ond half of 2022, so children and the older adults who
are vulnerable to respiratory infecations need to be care-
ful about infection. The goal is to implement various
measures to improve influenza vaccination rates for all
targets group.

influenza vaccination temporarily extended to older adults
aged 62-64 years, adolescents aged 14-18 years, and individu-
als receiving disability benefits or medical aid, accommodating
the concurrent epidemic of influenza and coronavirus disease

2019(COVID-19).

This article reviews the major outcomes of the 2022-2023
season national influenza vaccination campaign in the ROK
and presents valuable data for subsequent national influenza

vaccination campaigns in the country.

Results

1. Outline of the 2022-2023 Season National

Influenza Vaccination Campaign

The 2022-2023 season national influenza vaccination
campaign targeted older adults aged >65 years, pregnant wom-
en, and children aged 6 months to 13 years. The campaign
length was established considering the antibody production
against the influenza virus from approximately 2 weeks after
the vaccination, lasting approximately 6 months, and the tim-
ing of the flu epidemic in the previous season (Table 1). The
National Child Influenza Vaccination Campaign was launched
in September, as children require two doses to acquire immu-
nity (two doses with a 4-week interval), and older adults are
targeted early in the campaign. Thus, vaccination timing was
determined by age group for ensuring safe vaccination.

Regardless of residence, free flu vaccines are provided at

Table 1. Vaccination target and period, 2022-2023 season

Vaccination target

Vaccination period

Children (born in Jan. 1, 2009-Aug. 31, 2022)

Two doses of flu vaccine”

Pregnant women
Older adults (born before Dec. 31, 1957)
Over 75 yr

70-74 yr above
65-69 yr above

One doses of flu vaccine (under 13 years of age)

2022.9.21.-2023.4.30.
2022.10.5.-2023.4.30.
2022.10.5.-2023.4.30.

2022.10.12.-2022.12.31.
2022.10.17.-2022.12.31.
2022.10.20.-2022.12.31.

2022.

“Under the age of 9 who have received influenza vaccination for the first time or who have received a total of less than two doses by June 30,
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21,930 public health centers, public health branches, public
health clinics, and contracted healthcare facilities nationwide.
Unlike the Influenza trivalent vaccine, the quadrivalent flu vac-
cine was chosen as it contains one more B-type virus antigen,
reducing the possibility of mismatch with the prevailing influ-
enza strain and providing excellent influenza prevention [3].
The vaccination rate was calculated based on birth year
among those registered in the Comprehensive Vaccination
Management System of the Integrated Disease Prevention and
Health Promotion Management System of the Korea Disease
Control and Prevention Agency. Electronic vaccination records
were updated by public health centers or contracted healthcare
facilities. The child vaccination rate was estimated among those
who completed the first vaccination dose and were eligible for
one or two doses. Owing to the difficulty confirming the tar-
get population in pregnant women, the vaccination rate based
its calculation on the number of births in 2021 as a substitute.
Nationally supported and voluntarily administered vaccina-
tions were included when calculating vaccination counts and

rates.

2. Influenza Vaccination Rates among Older
Adults
0Of 9,310,653 older adults eligible for the free flu vaccine,

7,629,522 received the vaccination (rate, 81.9%), a 1.4%p in-
crease from the 80.5% in the previous season.

Regarding the vaccination facility, 4.7% (n=357,603) re-
ceived the vaccination from a public health centers, while
95.3% (n=7,271,919) received it from a contracted healthcare
facility, showing a slight increase in the percentage of individu-
als receiving the vaccine at a contracted healthcare facility com-
pared to the previous season (4.9% and 95.1%, respectively;
Table 2). By region, the vaccination rate among older adults
was the highest in Jeonnam (84.6%), followed by Jeonbuk
(84.5%) and Chungbuk (83.9%), and the number of vaccines
administered was high in Gyeonggi (1,630,188 cases) and
Seoul (1,343,754 cases).

Vaccination for older adults was concentrated early in the
campaign, where 5,134,231 (55.2% of eligible individuals)
older adults received the vaccine in the first 2 weeks (Figure
1). As with previous seasons, vaccinations in the 2022-2023
season were instituted by age groups in three phases to prevent
overcrowding in vaccination clinics and to ensure patient safe-
ty accounting for the COVID-19 pandemic. This phased vacci-
nation seems effective, as evidenced by the 978,101 aged 275
years receiving vaccines on the first day of vaccination (October
12), 740,223 aged =70 years on first day (October 17), and
711,325 aged =65 years on first day (October 20).

Table 2. Number of vaccinations of older adults and pregnant women, by health services
No. of vaccinated ]
Characteristics No. of population Public health Medical Vaccmeocoverage
Total L (%)
center institution
Older adults
2022-2023 season 9,310,653 7,629,522 (100) 357,603 (4.7)  7.271,919 (95.3) 81.9
2021-2022 season 8,866,005 7,133,922 (100) 346,062 (4.9) 6,787,860 (95.1) 80.5
Pregnant women
2022-2023 season 265,262 133,735 (100) 543 (0.4) 133,192 (99.6) 50.4
2021-2022 season 275,209 149,226 (100) 397 (0.3) 148,829 (99.7) 54.2

1362

www.phwr.org Vol 16, No 40, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

Bl 2021-2022 season (no.) — 2021-2022 season (%)
[ 2022-2023 season (no.) — 2022-2023 season (%)
3,500,000 A r 90

81.9% o
3,000,000 s05% | 20 5
-70 5
o2 4 =
8 ,500,000 o
<
§ 2,000,000 1 -50 &
o
®© 5
< 1,500,000 40 @
Q
S 30 2
Z 1,000,000 - o
- 20 %
500,000 - L0

T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time (wk)

Figure 1. Number of vaccinations older adults by week and compared vaccination coverage to last season

Week 1: 2022.10.12.-2022.10.16.

3. Influenza Vaccination Rates among Pregnant

Women

Pregnant women were included in the national influenza
vaccination campaign in 2019. In the 2022-2023 season,
133,735 of 265,262 eligible women received the vaccine (rate
50.4%), a 3.8%p decrease compared to 54.2% in the previ-
ous season. Concerning the vaccination facility, 0.4% (n=543)
received the vaccination from a public health centers, while
99.6% (n=133,192) received the vaccination from a contract-
ed healthcare facility, similar to the percentages in the previous
season (0.3% and 99.7%, respectively; Table 2). Regarding the
region, the vaccination rate among pregnant women was the
highest in Gangwon (56.5%), followed by Daejeon (54.1%)
and Seoul (53.5%), while the number of vaccines administered

was high in Gyeonggi (40,527 cases) and Seoul (23,228 cases).

4. Influenza Vaccination Rates among Children

In the 2022-2023 season, the influenza vaccination rate
among children was 71.0%; 3,785,738 of 5,333,556 eligible
children received the vaccination (including single dose and

first dose from a two-dose series) (Table 3), which is a 2.8%p

www.phwr.org Vol 16, No 40, 2023

decrease from 73.8% in the previous season (Figure 2).

The single-dose vaccination rate was 83.9% in
6-59-month-olds, 79.2% in 60-83-month-olds, 72.7% in
7-9-year-olds, and 61.0% in 10-13-year-olds, showing an in-
creasing vaccination rate with decreasing age, as observed in
the previous season. In relation to the vaccination clinic, out
of 4,028,712 total cases (including single dose and first dose
from a two-dose series), 34,768 vaccines (0.9%) were received
at a public health centers, while 3,993,944 vaccines (99.1%)
were received at a contracted healthcare facility. Considering
region, the vaccination rate among children was the high-
est in Incheon (74.7%), followed by Chungnam (73.7%) and
Gyeonggi (72.8%). Furthermore, the vaccination rate was the
highest in children aged 6-35 months (90.0%), followed by
36-59 months (82.4%), 60-83 months (81.7%), 7-9 years
(75.7%), and 10-13 years (64.9%). The vaccination rate was

the highest in Incheon among all age groups.

5. Reports of Adverse Reactions after Influenza
Vaccination

Overall, 118 cases of adverse reactions were reported
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Table 3. Vaccination coverage of children, 2022-2023 season
o No. of No. of vaccinated Vaccine coverage (%)
Characteristics : ; :
population  Total? Free Paid Total” Free Paid
2022-2023 season
Total” 5,333,556 3,785,738 3,757,015 28723 71.0 70.4 0.5
1 shot (younger 13 yr) 4,908,767 3,513,320 3,485,534 30,261 71.6 71.0 0.6
2 shot” 424,789
Ist 272,418 271,481 937 64.1 63.9 0.2
2nd 242,974 242,230 744 57.2 57.0 0.2
2021-2022 season
Total” 5,544,747 4,091,520 4,048,741 42,779 73.8 73.0 0.8
1 dose (younger 13 yr) 5,083,764 3,792,340 3,750,729 41,611 74.6 73.8 0.8
2 dose” 460,983
Ist 299,180 298,012 1,168 64.9 64.6 0.3
2nd 265,081 263,941 1,140 57.5 57.3 0.2
91 shot and first vaccination of 2 shot. "No. of people who have received less than two doses of influenza in previous season (vaccination
registered in the Integrated Vaccination Management System). “Including national vaccinations and paid vaccinations.

Bl 2021-2022 season (no.) — 2021-2022 season (%)
[ 2022-2023 season (no.) — 2022-2023 season (%)
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zZ (0]
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Time (wk)

Figure 2. Number of vaccinations children by week and compared vaccination coverage to last season

Week 1: 2022.9.21.-2022.9.25.

following influenza vaccination in the 2022-2023 season (1.0
cases per 100,000 vaccination cases), similar to the number re-
ported in previous years (105 cases in the 2019-2020 season,
1,626 cases in the 2020-2021 season, and 108 cases in the
2021-2022 season). Adverse reactions were reported in 74
cases among older adults (54 in the previous year), O cases re-

ported among pregnant women (20 in the previous year), and

1364

44 cases reported among children (34 in the previous year;
Table 4).

The types of adverse reactions included general adverse re-
actions (109 cases, 92.4%), six cases of death from nine seri-
ous adverse events (5.1%), suspected anaphylaxis (one case,
0.8%), and intensive care unit admission (two cases, 1.7%).

After epidemiological investigations and injury compensation

www.phwr.org Vol 16, No 40, 2023
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Table 4. Types of adverse reactions, 2022-2023 season

General Severe adverse reactions Adverse
- Total adverse Total Suspected Major No. of reactions
Characteristics (A=B+C)  reactions (C=C1+ Death ananhylaxis adverse  vaccinated rate per 100
®) C2+C3) (o)) F()CZ) reactions (D) thousand
(C3) (E=A/D)
Total 118 109 9 6" 1 2% 11,848,067 1.0

Older adults 74 66 8 6 0 2
Pregnant women 0 0 0 0 0 0
Children 44 43 1 0 1 0

A, accumulated period: July 1, 2022 to April 30, 2023 (it was calculated based on information reported by medical institutions or public
health centers as a suspected adverse reaction after vaccination, and does not suggest causality between vaccines and adverse reactions.
Report status classification may be changed when new information is added). B, common adverse reactions include common symptoms such
as redness, pain, swelling, myalgia, fever, headache, chills after vaccination. C, severe adverse reaction. (D death, @ suspected anaphylaxis
(including anaphylaxis-like reaction), 3 major adverse reactions: intensive care unit (ICU) admission, critical life, permanent disability/

aftermath etc. “Death: dyspnea (1), Guillain-Barre syndrome (1), acute cardiac death (1), sepsis shock 2), intraperitoneal bleeding (D), Ycu

admission: sepsis shock (2).

Table 5. Coadministration of influenza and COVID-19 vaccines adverse reactions, 2022-2023 season

No. of adverse reactions

No. of vaccinated Adverse reactions rate

Characteristics (A) (B) (C=A/Bx100)
Total COVID-19 2,606 10,397,058 0.025
Coadministration (COVID-19+influenza) 108 308,117 0.035
Influenza 118 11,848,067 0.001

COVID-19=coronavirus disease 2019.

reviews of the serious adverse events, one case of anaphylaxis
was deemed to have causal relevance to the vaccine, while the
remaining five cases were determined to have some tempo-
ral relationship with the vaccine but were more likely to have
been caused by other reasons, such as underlying disease; three
of these cases were determined to have no causal relationship

with the vaccine.

6. Reports of Adverse Reactions after Concurrent
Influenza and COVID-19 Vaccination
In the 2022-2023 season, the national influenza vaccina-
tion campaign partially overlapped with the COVID-19 vac-

cination campaign. As co-administration of the flu vaccine and

www.phwr.org Vol 16, No 40, 2023

COVID-19 vaccine is permitted, we compared the COVID-19
adverse reaction rate and adverse reaction rate among indi-
viduals who received both vaccines on the same day. Based on
records from the COVID-19 vaccination management sys-
tem and the comprehensive vaccination management system
of the Integrated Disease Prevention and Health Promotion
Management System, 308,117 individuals were found to have
received both vaccines on the same day (Table 5). This ac-
counts for 2.60% of all individuals who received the flu vac-
cine. Collectively, three cases of adverse reactions to the flu vac-
cine and 105 cases of adverse reactions to the COVID-19 vac-
cine were reported. The adverse reaction rate among individu-

als who received both vaccines on the same day was 0.035%.
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Additional research is required to determine whether co-ad-
ministration of the vaccines contributed to the adverse reaction

reporting rate.

Conclusion

In the 2022-2023 season, the national influenza vaccina-
tion campaign targeted children aged 6 months to 13 years,
pregnant women, and older adults aged >65 years. The vacci-
nation rate increased compared to the previous season among
older adults; contrarily, it decreased among pregnant women
and children. In the two seasons preceding the 2022-2023
season, the proportion of influenza-like illness cases remained
below the epidemic threshold [4,5], and the incidence of acute
respiratory infections, including influenza, decreased during
the COVID-19 pandemic [5]. This could be attributed to in-
fection control measures implemented during the pandemic,
such as mandatory face masks and social distancing.

However, it is imperative to prevent influenza infection
among the vulnerable population since the incidence of influ-
enza infection began a resurgence similar to the levels before
the COVID-19 pandemic in the second half of 2022 with the
increased in-person interactions because of relaxed infection
control measures [4,5]. Therefore, target population-specific
flu vaccine promotions and stricter management to ensure
safe vaccinations are needed to encourage flu vaccination.
Furthermore, increased surveillance of adverse reactions fol-
lowing co-administration of flu and COVID-19 vaccines is
required to prepare for the national influenza vaccination cam-

paign in the 2023-2024 season.
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QuickStats

Trends in the Intake of Energy, 2012-2021

Energy intake among those aged 1 year and over was 2,129 kcal for men and 1,576 kcal for women in 2021, which has
slightly decreased over the past 10 years for both men and women. Over the past 10 years, the percentage of energy intake

from carbohydrate has decreased to about 60% as of 2021, and the percentage of energy intake from fat has increased to about
25% as of 2021 (Figure 1).

Men

Women
2,500 12,311 2:370 2,369 2427 2378 5 545 5 509 2959 2,500
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Figure 1. Trends in energy intake and percentage of energy in take from carbohydrate, fat, and protein
*Energy intake and percentage of energy in take from carbohydrate, fat, and protein in Figure 1 was calculated using age- and sex-specific
structures of the estimated population in the 2005 Korea Census.

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

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