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H1.2021-2022'9 2AF iAAE] 540 whE 47 2 718 vl
. R FRR[MHERE FRR|RARHE
T N =8 SE p-value =8 SE p-value
A 18,671 58.4 0.7 6.9 0.3
guty E4
4l <0.001 <0.001
i 10,031 53.6 0.8 6.1 0.3
o &4y 8,640 63.6 0.9 7.8 0.4
FHY A5EFE 0.469 <0.001
& 8,416 58.0 0.9 5.6 0.3
% 9,104 58.7 0.8 7.5 0.4
5 1,151 60.0 1.8 12.4 1.0
A 0.906 <0.001
Al 15,957 58.4 0.7 6.7 0.3
T 2,714 58.6 15 10.1 0.8
S-A] e wA] %]
AopZH| 7] =11 o F <0.001 <0.001
pissy 12,089 53.4 0.7 4.6 0.2
Bress 6,582 68.2 1.0 115 0.5
T 197 A= 7 o5 <0.001 <0.001
A 11,167 64.4 0.8 5.1 0.3
presy 7,504 49.1 0.7 9.8 0.5
T 197 Ao 2] =71 o F <0.001 <0.001
A 2,422 63.2 15 3.9 0.4
presy 16,249 57.7 0.7 7.4 0.3
T7FAZEE
A7) A &L o7 0.600 0.120
A 12,437 58.6 0.7 6.7 0.3
2 6,234 58.1 0.9 7.4 0.4
TR EFE AFE AR 0.003 0.001
A 9,191 59.7 0.8 6.2 0.3
2 9,480 57.1 0.7 7.7 0.4
S} Z|oF9-A] 31 7HA] HFHHIE 0.001 0.032
23] ugt 8,498 56.8 0.8 6.4 0.3
23] ol4 10,173 59.8 0.8 7.3 0.4
S ZJotRr A S8 HFHNE 0.022 <0.001
23] ugt 13,305 57.8 0.7 6.3 0.3
23] ol4 5,366 60.1 1.0 8.6 0.5
FHA 4
FIA LA SH <0.001 <0.001
2 5,735 50.9 1.0 3.6 0.3
HE 9,941 59.6 0.8 6.5 0.3
& 2,995 69.4 1.1 15.0 0.8
T 197 vE S AR E B9 o7 <0.001 <0.001
A 3,320 62.6 1.0 15.8 0.8
A 15,351 57.5 0.7 5.0 0.2
T 197 ot 55 4 EHE o F <0.001 <0.001
pissy 4,734 63.8 0.9 10.1 0.6
A= 13,937 56.6 0.7 5.8 0.3
SE=standard error.
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T2 459 #HAa9
Model I? Model II?
OR 95% Cl aOR 95% Cl

44

oAy 1.000 Ref. 1.000 Ref.

o5 1.306 1.129-1510 1.414 1.210-1.653
FHH £255F

23 1.000 Ref. 1.000 Ref.

% 1.365 1.190-1.566 1.090 0.948-1.254

5 2.393 1.923-2.978 1.355 1.071-1.715
A<

Al 1.000 Ref. 1.000 Ref.

T 1.569 1.287-1.913 1.358 1.110-1.662
Aot 9-7] =31 of K

A 1.000 Ref. 1.000 Ref.

presy 2.731 2.399-3.108 2.342 2.051-2.675
F T 197 AR F7 o7

A= 1.000 Ref. 1.000 Ref.

Bress 2.005 1.731-2.322 1.604 1.373-1.873
F| T 197 AR X] =41 of 1

A 1.000 Ref. 1.000 Ref.

priey 1.945 1.551-2.440 1.264 0.994-1.608
A7) A AEL o7

A 1.000 Ref. 1.000 Ref.

pracsy 1.115 0.972-1.279 1.083 0.937-1.253
TR EE AFE AR

pissy 1.000 Ref. 1.000 Ref.

prasy 1.258 1.096-1.443 1.112 0.965-1.281
S} X|op-9-Al 31k ZhA HAFHHIE

] ] 1.000 Ref. 1.000 Ref.

13] 0.808 0.668-0.977 0.868 0.714-1.056

23] 1.005 0.833-1.212 0.978 0.809-1.181

33] 0.991 0.797-1.232 0.849 0.675-1.067

43] o]} 1.121 0.884-1.421 0.810 0.623-1.054
S} ZJopRAl g S8 HFRE

]3] 1.000 Ref. 1.000 Ref.

13] 1.188 1.012-1.394 1.194 1.018-1.400

23] 1.468 1.231-1.752 1.331 1.104-1.606

33] 1.400 1.064-1.843 1.263 0.940-1.696

43] o]} 2.104 1.581-2.799 1.767 1.294-2.414
FHY LR ATFSH

e 1.000 Ref. 1.000 Ref.

HE 1.867 1.567-2.223 1.500 1.248-1.803

S 4.763 3.976-5.706 2.801 2.285-3.434
FT 14z uE S AR s I8 of R

prisy 1.000 Ref. 1.000 Ref.

A 3.548 3.088-4.077 2.239 1.923-2.606
F T 14z XotsF 9 EHT o F

priey 1.000 Ref. 1.000 Ref.

pissy 1.816 1.594-2.069 1.257 1.081-1.462
OR=1LZ}H]|(0dds ratio); aOR=E.% W 2}H](adusted odds ratio, HAIR); 95% CI=95% A= +7H(95% confidence interval); Ref.=reference group.
“Crude analysis. ”Adjusted analysis.
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Current Status and Associated Factors of Dental Caries in
12—-year—old Children in Republic of Korea:
Using the 2021-2022 Korea National Children’s Oral Health Survey
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ABSTRACT

This study aimed to examine the current status of dental caries in the permanent teeth of 12-year-old children in Republic
of Korea (the proportion of children with an experience of dental caries and the prevalence) and determine the factors affecting
dental caries, by utilizing the 2021-2022 Children’s Oral Health Survey data. The first-year students of 423 middle schools
nationwide participated in the survey, and of those, the data from 10,031 boys and 8,640 girls (a total of 18,671 students)
were analyzed in this study. A complex samples cross-tab analysis was performed to compare the dental caries experience and
prevalence according to the subject characteristics, and a complex samples logistic regression analysis was performed to identify
the factors affecting dental caries. The analyses conducted on the 2021-2022 Children’s Oral Health Survey data showed that
the proportion of children with dental caries experience was 58.4% and the prevalence was 6.9%. Both the proportion of dental
caries experience and its prevalence were higher in girls than in boys. Additionally, the level of the prevalence was associated
with geography, subjective income level, history of dental caries preventive care, consumption of soft drinks inducing tooth
decay, and subjective oral health status. Because teeth damaged with dental caries cannot be repaired, prevention is more
important than treatment. In childhood and adolescence, it is necessary to perform oral hygiene practices in consideration of

the factors inducing dental caries.

Key words: Korea National Children’s Oral Health Survey; Dental caries; Adolescence
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Introduction metabolism. Once the condition occurs, the affected tooth
does not return to normal and thus, preventive care and oral

Dental caries refers to an oral disease in which a tooth is health management are critical. The ways to prevent dental
damaged, from the enamel (the hardest component of a tooth) caries include proper brushing, sealant application, scaling,
to the dentin and nerve, by the acid produced by Streptococcus fluoride application, and regular dental check-ups [1]. Dental

mutans, a species of oral bacteria, as a by-product of sugar caries often occurs during childhood and adolescence due to
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Key messages
(D What are the previous findings?

In 2018, the proportion of 12-year-old children in
Republic of Korea with an experience of dental caries in
permanent teeth was 56.4% and the prevalence of dental
caries was 6.9%.

(@ What are the new findings?

The 2021-2022 Children’s Oral Health Survey data
showed that the proportion of dental caries experience
observed in permanent teeth was 58.4% and the preva-
lence was 6.9%. The proportion of dental caries experi-
ence and prevalence were both higher in girls compared
with that in boys. In addition, the prevalence was linked
to geography, subjective income level, history of dental
caries preventive care, consumption of soft drinks induc-
ing tooth decay, and the subjective oral health status.

(® What are implications?

Since teeth damaged by dental caries cannot be repaired,
prevention is more important than treatment. In adoles-
cence, it is necessary to perform oral hygiene practices
considering the factors inducing dental caries in this de-
velopmental phase.

frequent snacking, neglect of oral hygiene, and low interest in
oral disease and dental caries prevention. Notably, the oral-
health management habits formed in the developmental phase
is a crucial factor determining the oral health for the rest of life.
Therefore, continuous education should be provided to guide
children to have an awareness of oral health and develop good
oral-health management habits [2].

The Children’s Oral Health Survey is performed triennially
in accordance with Article 9 of the Oral Health Act, in order to
monitor the oral health level in children in Republic of Korea
(ROK), and is utilized in computing the indices for monitoring

the oral health policies in and outside of ROK. The 2021-2022

www.phwr.org Vol 16, No 45, 2023

Children’s Oral Health Survey was conducted to assess the oral
health level (including dental caries) in 5-year-olds (who rep-
resented the milk-tooth health level) and 12-year-olds (1st-
year middle school students, who represented the permanent-
tooth health level), and additionally to explore oral health-
related environments, dietary habits, oral hygiene practices,
and the awareness of oral health in 12-year-olds. This study
aimed to examine the status of dental caries in permanent teeth
(the proportion of children with dental caries experience, the
prevalence) and determine the factors affecting dental caries in
12-year-old children based on the 2021-2022 Children’s Oral
Health Survey data.

Methods

1. Subjects

Due to the spread of coronavirus disease 2019 infection,
the 2021 Childrens” Oral Health Survey was continued into
2022. The sample was designed via the probability proportion-
ate sampling method, and the survey was performed nation-
wide by visiting 416 childcare centers and kindergartens and
423 middle schools. This study utilized the oral screening data
and the oral health survey data of 12-year-old children, which
were extracted from the raw data of the 2021-2022 Children’s
Oral Health Survey. The total number of 12-year-old children
was 18,671 (10,031 boys and 8,640 girls), and all of them
were submitted to analysis without excluding or withdrawing

any child.

2. Procedure
Dentists who were trained specifically for the Children’s

Oral Health Survey visited the schools and performed oral
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screening to examine the oral health status. The self-reported
questionnaire comprised questions regarding demographic
characteristics, oral hygiene practices, the awareness of oral
health, and visits to dentist offices, etc.

To determine the factors affecting dental caries, the rela-
tionships of the experience of dental caries in permanent teeth
and the prevalence with demographic characteristics, the histo-
ry of dental caries preventive caries, oral hygiene practices, and
the perceived oral health status were examined. The propor-
tion of dental caries experience in permanent teeth was defined
as the percentage of children who had dental caries and those
who had fillings (treatment) or missing teeth due to dental car-
ies. The prevalence was defined as the percentage of children
who currently had dental caries. The subjective income level
was determined by re-classifying “high” and “upper middle” to
“high,” “mid” to “mid,” and “lower middle” and “low” to “low.”
Oral hygiene product use was defined as the use of dental floss,
dental floss picks, mouth wash, or electric toothbrushes, in ad-
dition to regular tooth brushing. The subjective oral health sta-
tus was determined by re-classifying “very good” and “good” to
“good,” “average” to “average,” and “poor” and “very poor” to
“poor.” Regarding toothache and sensitive teeth in the past one
year, the response categories of “I have felt it” and “I occasion-
ally have felt it” were grouped to “yes” while “I have barely felt
it” and “I have not felt it at all” and “I don’t kow” were grouped

to «no »

3. Analysis

Data analysis was performed using IBM SPSS 28.0 for win-
dows (IBM Corp.). The statistical significance level was set at
a=0.05. A complex-samples cross-tab analysis was performed

to compare the proportion of dental caries experience in
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permanent teeth and the prevalence by subject characteristics,
and complex-samples logistic regression analysis to identify the

factors affecting dental caries in permanent teeth.

Results

1. Dental Caries Experience in Permanent Teeth

and the Prevalence

Table 1 shows the proportion of dental caries experience in
permanent teeth and its prevalence according to subject char-
acteristics. The proportion of dental caries experience in per-
manent teeth was 58.4%, and the prevalence of dental caries
in permanent teeth was 6.9%. The proportion of dental car-
ies experience in permanent teeth was higher in girls (63.6%)
than in boys (53.6%). Also, the proportion was higher in chil-
dren without sealant application, in children having had dental
exam and preventive care within the last one year, and in chil-
dren using oral hygiene products. Further, the proportion of
dental caries experience increased in children who consumed
snacks inducing dental caries and soft drinks inducing tooth
decay twice or more per day, in children who perceived their
oral health to be poor, in children who did not receive dental
treatment although they thought it was needed, and in chil-
dren who had experienced toothache and sensitive teeth in the
last one year. The results regarding the prevalence of dental
caries were similar to those of the proportion of dental caries
experience. However, contrary to the proportion of dental car-
ies experience, the prevalence was higher in children who had
not undergone dental exam and preventive care in the last one
year, and in children who did not use oral hygiene products.
Additionally, the prevalence was associated with a subjective

income level, and was higher in students living in rural areas.
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Table 1. Dental caries experience and prevalence according to the characteristics of the subjects
Prevalence of dental Prevalence of active
Variable n caries experience dental caries
% SE p-value % SE p-value
Total 18,671 58.4 0.7 6.9 0.3
General characteristics
Sex <0.001 <0.001
Boy 10,031  53.6 0.8 6.1 0.3
Girl 8,640  63.6 0.9 7.8 0.4
Subjective income status 0.469 <0.001
High 8,416 58.0 0.9 5.6 0.3
Middle 9,104 58.7 0.8 7.5 0.4
Row 1,151 60.0 1.8 12.4 1.0
Region 0.906 <0.001
Urban 15,957  58.4 0.7 6.7 0.3
Rural 2,714 58.6 1.5 10.1 0.8
Preventive treatment
Receive dental sealant <0.001 <0.001
Yes 12,089  53.4 0.7 4.6 0.2
No 6,582  68.2 1.0 11.5 0.5
Dental treatment demand for the past 1 year <0.001 <0.001
Yes 11,167  64.4 0.8 5.1 0.3
No 7,504 49.1 0.7 9.8 0.5
Receive preventive treatment/1 year <0.001 <0.001
Yes 2,422 632 1.5 3.9 0.4
No 16,249 57.7 0.7 7.4 0.3
Oral behavior
Brushing teeth before sleep 0.600 0.120
Yes 12,437  58.6 0.7 6.7 0.3
No 6,234 58.1 0.9 7.4 0.4
Use of oral hygiene products 0.003 0.001
Yes 9,191 59.7 0.8 6.2 0.3
No 9,480 57.1 0.7 7.7 0.4
Frequency of cariogenic snack intake/1 day 0.001 0.032
<2 8,498 56.8 0.8 6.4 0.3
=2 10,173 59.8 0.8 7.3 0.4
Frequency of cariogenic beverages intake/1 day 0.022 <0.001
<2 13,305 57.8 0.7 6.3 0.3
=2 5,366 60.1 1.0 8.6 0.5
Perceived oral health
Perceived oral health status <0.001 <0.001
Good 5735 509 1.0 3.6 0.3
Regular 9,941 59.6 0.8 6.5 0.3
Not good 2,995 694 1.1 15.0 0.8
Unmet need of dental treatment for the past 1 year <0.001 <0.001
Yes 3,320  62.6 1.0 15.8 0.8
No 15,351 57.5 0.7 5.0 0.2
Experience of toothache for the past 1 year <0.001 <0.001
Yes 4,734 63.8 0.9 10.1 0.6
No 13,937 56.6 0.7 5.8 0.3
SE=standard error.
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2. Factors Affecting the Prevalence of Dental

Caries in Permanent Teeth

Regarding the factors affecting the prevalence of dental car-
ies in permanent teeth (Table 2), it was likely to be higher in
girls (ref.=boys, adjusted odds ratio [aOR]=1.414), in children
with “low” subjective income level (ref.=“high” subjective in-
come level, aOR=1.355), and in children living in rural areas
(ref.=urban areas, aOR=1.358). Additionally, the prevalence
was likely to be higher in children without sealant applica-
tion (ref.=sealant application, aOR=2.342), in children who
did not undergo dental exams in the last one year (ref.=dental
exam done within the last one year, aOR=1.604), in children
whose subjective oral health status was “poor” (ref.=“good”,
aOR=2.801), in children who had unmet needs of dental treat-
ment (ref.=no unmet needs of dental treatment, aOR=2.239),
and in children who experienced toothache and sensitive teeth

in the last one year (ref.=no toothache, aOR=1.257).

Discussion

This study aimed to examine the current status of oral
health (the proportion of children with dental caries experience
in permanent teeth and the prevalence) and identify the factors
affecting oral health in 12-year-old children by utilizing the
2021-2022 Children’s Oral Health Survey data. It was found
that 58.4% of 12-year-old children had experienced dental
caries in permanent teeth and 6.9% had untreated dental car-
ies. Regarding the factors affecting dental caries in permanent
teeth, the proportion of dental caries experience in perma-
nent teeth and the prevalence were higher in girls than in boys.
This sex-related difference was reported by previous stud-

ies as well. Garn et al. [3] stated that because permanent teeth
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emerge earlier and are exposed to the oral environment longer
in girls, they are more likely to have dental caries compared to
boys. Striffler et al. [4] found no significant sex-related differ-
ence in dental caries after adjusting the timing of permanent
tooth emergence, and reported that previous findings of sex
differences were due to different timings of permanent tooth
emergence between girls and boys. Hyun [5] and Lukacs and
Largaespada [6] speculated on the links to the higher frequen-
cy of consuming snacks inducing dental caries and hormonal
changes during adolescence in girls. As shown in a previous
study, which reported that the more the consumption of soft
drinks and cookies, the higher the proportion of dental caries
experience [7], it was also found in this study that the propor-
tion of dental caries experience and the prevalence were higher
in children who consumed snacks inducing dental caries and
soft drinks inducing tooth decay twice or more per day and
that in particular, the prevalence was likely to be higher by ap-
proximately 1.8 times in children who consumed four or more
tooth-decay-inducing soft drinks per day in comparison to
children not consuming soft drinks at all. The history of den-
tal exam, history of dental preventive care, and the use of oral
hygiene products in the last one year were associated with the
proportion of dental caries experience and the prevalence in
opposite directions. The proportion of dental caries experience
was higher in children who had undergone dental exam and
dental preventive care and used oral hygiene products in the
last one year. This finding can be interpreted as suggesting that
having experienced dental caries, the children realized the im-
portance of prevention and so, they had regular dental check-
ups and followed oral hygiene practices, rather than showing
that dental exam, dental preventive care, or oral hygiene prod-

uct use increased the proportion of dental caries experience.
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Table 2. Related factors of dental caries
Model I Model II”
OR 95% ClI aOR 95% ClI

Sex

Boy 1.000 Ref. 1.000 Ref.

Girl 1.306 1.129-1.510 1.414 1.210-1.653
Subjective Income status

High 1.000 Ref. 1.000 Ref.

Middle 1.365 1.190-1.566 1.090 0.948-1.254

Row 2.393 1.923-2.978 1.355 1.071-1.715
Region

Urban 1.000 Ref. 1.000 Ref.

Rural 1.569 1.287-1.913 1.358 1.110-1.662
Receive dental sealant

Yes 1.000 Ref. 1.000 Ref.

No 2.731 2.399-3.108 2.342 2.051-2.675
Dental treatment demand for the past 1 year

Yes 1.000 Ref. 1.000 Ref.

No 2.005 1.731-2.322 1.604 1.373-1.873
Receive preventive treatment/1 year

Yes 1.000 Ref. 1.000 Ref.

No 1.945 1.551-2.440 1.264 0.994-1.608
Brushing teeth before sleep

Yes 1.000 Ref. 1.000 Ref.

No 1.115 0.972-1.279 1.083 0.937-1.253
Use of oral hygiene products

Yes 1.000 Ref. 1.000 Ref.

No 1.258 1.096-1.443 1.112 0.965-1.281
Frequency of cariogenic snack intake/1 day

None 1.000 Ref. 1.000 Ref.

1 0.808 0.668-0.977 0.868 0.714-1.056

2 1.005 0.833-1.212 0.978 0.809-1.181

3 0.991 0.797-1.232 0.849 0.675-1.067

4 or more 1.121 0.884-1.421 0.810 0.623-1.054
Frequency of cariogenic beverages intake/1 day

None 1.000 Ref. 1.000 Ref.

1 1.188 1.012-1.394 1.194 1.018-1.400

2 1.468 1.231-1.752 1.331 1.104-1.606

3 1.400 1.064-1.843 1.263 0.940-1.696

4 or more 2.104 1.581-2.799 1.767 1.294-2.414
Perceived oral health status

Good 1.000 Ref. 1.000 Ref.

Regular 1.867 1.567-2.223 1.500 1.248-1.803

Not good 4.763 3.976-5.706 2.801 2.285-3.434
Unmet need of dental treatment for the past 1 year

No 1.000 Ref. 1.000 Ref.

Yes 3.548 3.088-4.077 2.239 1.923-2.606
Experience of toothache for the past 1 year

No 1.000 Ref. 1.000 Ref.

Yes 1.816 1.594-2.069 1.257 1.081-1.462
OR=0dds ratio; aOR=adjusted odds ratio (all variables); 95% CI=95% confidence interval; Ref.=reference group. *Crude analysis. ” Adjusted
analysis.
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Yang and Cho [8] reported that the occurrence of dental caries
is affected by the residential environment. They found that the
prevalence of dental caries was higher in rural vs. urban areas,
which is in line with the current study finding. Additionally,
the finding of an increased prevalence of dental caries in lower
subjective income level is consistent with a previous finding
that the household income level was linked to dental caries in
children [9]. The prevalence of dental caries also increased in
children who perceived their oral health to be poor and in chil-
dren who had experienced toothache and sensitive teeth in the
last one year, which suggests that children adequately perceived
their own oral health status. Hence, students in childhood and
adolescence should be provided, through education, with op-
portunities to motivate them to develop an interest in their
own oral health and increase the level of knowledge and aware-
ness of oral health. According to the Children’s Oral Health
Survey Report [10], the proportion of dental caries experience
in permanent teeth sharply reduced between 2000 (77.1%)
and 2006 (61.1%), after which it was observed as a decreas-
ing trend until 2015 (54.6%). The proportion, however, rose
in 2018 by 1.8%p, to 56.4%, and further increased in 2021~
2022 by 2.0%p, to 58.4%. The prevalence of dental caries in
permanent teeth had steadily decreased since 2003 (49.8%);
however, the 2021-2022 finding (6.9%) shows that the preva-
lence level was the same as in 2018. After the steep decrease
between 2000 and 2010, both the proportion of dental caries
experience and the prevalence were stabilized during the last
decade. However, more than a half of 12-year-old children had
an experience of dental caries. Teeth damaged with dental car-
ies cannot be restored naturally or repaired with treatment and
thus, dental caries is a disease for which prevention is more

important than treatment. Oral health educational programs
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should be developed to improve the dietary habits of children
and adolescents and teach them correct oral hygiene practices
so that dental caries may not be carried forward into adult-
hood. In addition, educational promotion should be actively
carried out for children to have regular dental check-ups to
learn how to use fluoride properly and receive preventive care
for dental caries, such as sealant application and dental plaque

removal.
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G 2deA 13283107 BT 70.2%9)= LA

ALO. & 7FR MEo0] =2 olgdaoi

ol 20224 2l ZAET FHA B Ama wyg | oo G IRHPHET ERIER] £ AneATH

(108} 83 32.27) Ket oF 2.2 & SFoTh =3 A4 2ol WolAe A7t R3] 8 g

@ AAEE?

U el A TRE - APTE AaE fsiAE 6541 o

o
QIS o & HAH9l xle] Fasttt 53, ol A, soredl) Som 4l
= Az A Sl gAY Rlere 5 3lol vid 18] A7 A (19A) ARz, Q) FRxA 44 (3
AA AL She 2 AWk Yok EG, FRXA DA 2 ] )
Sl MOl ot viEEY AAsos wyn | o) RN EoR AT, WA dE2AE B9 A
Aol 28 FUHAE At =20 gxg T A, A BAE, /AR 52 2ABINY, FEXA 3
A3t o] Fasttt

=
S AP 20209 58 A= AP Foll AoH, o] M= J1g FF7} olge ALo)= AU A7} S Y25t A
AN " QH%EJ_Z]' Sic} A ﬂag-g]_?&q_.

A 372 EREAY, RS 42t 2514
Ht t AN AT AHF HASEZ AP (tuberculosis-polymerase

chain reaction, TB-PCR)= 13] AA5}qtt. 1 9 HAR=

6541 o4 k=9l AL AYZ 2022 1€5H 1297t Zhei A Aatol| whal Xpert Mycobacterium tuberculosis/
A AASHAL, & AFFEEEYE E ARG FS Rifampin (Xpert MTB/RIF)HALY, A&7t5AAAY 9 B4
SEZ dRPA Ao AR 187,981 AEX2A AR, FEHAAS 22 AASHAT
1) BF 65M| 014 L@l & 51U Ql T EI At ZH0| 4-12FC2 NIE S l0] sHE = AR (720213 X|HAS| SHALSTIAY Qi BHSX|R)

2) SEXM HY X5 YA A|AHS E5) I1

=T T

U2 F&5510] QMO HES ZohD 1 ZUE MBS
3) 71248 2| £2A0|S0| I HIZD ZHRS B

237 Pl 93t M2 Al#510] H0YOR A RS SIS WHOR ZUS 247 OlL0] ZHIE 4 S
4) 71242 HXIO) T ZF0| B X 4 YES HHS USOH Mam SAGH=R| 0SS HQIoks WHOR ZUS AL) 85 0|0 HOIE 4 IS
5) ZSR0| 2 SO0|okH| ZAfot SAHDNA)Z et 7|¢(PCR)Z Sofl SEo10] 2RO ZX| 0{=S HQIoHs RAMSSIH Al

www.phwr.org Vol 16, No 45, 2023 1539


http://www.phwr.org

I Public Health Weekly Reum{

»
AP BB1470 531 530 664|768 1,105 1,222 1,428 1,522 1,829 4,920
| \
2021 690 652 670 | 717 1350 1460 1451 1618 1956 4381
2020 PS8 820 766 827 | 865 1171 1425 1,655
2019 8 1,058 003 1,025 1,084 1438 1,766
2018 3! 1,215 1,101 1,173 0’1243 1,716 1,963
H il
Bl
2017 & 5l 1429 1244 1379 | 1,602 1,902 2,088 \ 1972 2,196 2919 4711
201613_ 1,760 1,548 1,533 | 1,863 2,165 2,719 . 2176 2,402 3,057 4,603
201548 1928 1794 1689 | 2078 2211 2,069 2,665 3,071 4,133
201440 2218 2092 1,935 | 2450 2546 2978 2971
2013 1D
0 10 20 30 40 50 60 70 80 90 100
Zal Mt 4~ L H|[E(%)
m 0~4A| 5~9A| 10~14AM| 15~19A| 20~24AM| m 25~29M| m 30~34A| m 35~394 u 40~44H|
B 45~49H| B 50~54A B 55~59A 60~64A| 1 65~69A| B 70~74AM| B 75~79A| B 80| o4+
JEN. APE 29 A8 4+ 9 Hlg, 2013-2022¢
zn 105 T 98.4%, 54.2%01 900, AX 94 &9 A9
WA ol R e B H 02§23t 2ol 7} QIAITHEE 1).
1. 2% QU200 M2 ZTIA L WS} 5
AW AR ZolAe £ 187,981%0100h. A9A & 2, QM 29| AZIXIO| Uk £ 4
9 A7 68,1058 (36.2%) 22 S FolsFielol HA &9 A3A(68,105%) T 2 HIYL
9.3%(17,507%8), A7t weJAF712FE0l 3455 (68,0389)9] dutd EAL2 o4 74.4%(50,6027), 80
a WAPo] 26.9%(50,5988) Atk A-A =9 ARA= o ol 74.6%(50,757%), =ao] 28.2%(19,226'8),

119,8768(63.8%) 2.2 A7t (371245 125
= 42D 0.7%(1,2989), Al 27.4%(51,5941),
EALQ 6.4%(12,0139), AHFAAZSES] 1.4%(2,6601),

AAS 8.7%(5,8927), 54 38.7%(26,341%), SAT
6.5%(4,420%), S8 2.9%(2,0079), 7144% = B¢

64.2%(43,6627), A3 F4o] A= 45 3.2%(2,1819),

Sjopi=gl 8.29(15,4801), 7EH” 10.6%(36,831H)9ek H A% FAol Yk BS 1.9%(1,308%), BUTA 7H5o|
4 &9l9 AOH 29 AARY B WARS A7 AT Uk B 0.8%(GT5HE.

6) Zeo| EXHet 2T LHY KRS SAI0) &l 4= QU= ZAr

7) 288 XI2| URICI! O ALIOIK|S O 2{TTO| THEt OPRIZIAA 022 MBI UGt AL

8) L 22| ZAsHOLO| Chiall 2=~ LA 7HSOI0 HALZ|2H0] 3-4% AQ5= HAL

9) HHAZAIOIAM HIZSHS MR A4S 2ol ZR00 B2 M UPESHS k= HA

10) L@l Al YAXKBHA| O12F) X BAKL S

1540

www.phwr.org Vol 16, No 45, 2023


http://www.phwr.org

B 1, QA& Y0l e 34 9 A 9%
T2 AKX} 5 ZANSIR} RY+E UHAS(H/100 F)
7 187,981 (100.0) 132 (100.0) 70.2
F9-A =9 AXA 0.950
Y| 68,105 (36.2) 67 (50.8) 98.4
o ZFoisFisl 17,507 (9.3) 17 (12.9) 97.1
A7 13- 4 555 50,598 (26.9) 50 (37.9) 98.8
A-A =9 A 0.013
Y| 119,876 (63.8) 65 (49.2) 54.2
A7 A wRI(1 25 1,298 (0.7) 1(0.8) 77.0
A9l 51,594 (27.4) 28 (21.2) 54.3
=A%l 12,013 (6.4) 9 (6.8) 74.9
AN S| 2,660 (1.4) 1(0.8) 37.6
R 15,480 (8.2) 16 (12.1) 103.4
7| 36,831 (19.6) 10 (7.6) 27.2
o) (%), “w=AA J2AHG5A] vl 9 BAR 5

HeA &9 AR T A TAL(679)Y gutd &
3 o/ 64.2%(43%), 809 1 86.6%(587), =T
o] 30.8%(20%), AAS 20.9%(149), &4 40.3%(27%),
AT 10.4%((79), S5 6.0%(41F), 7IARL Y= AL
61.2%(41%), A3 540l U= BF 17.9%(12%), 23 &
Aol Qe A9 1.5%(1%), 29 71Eo] A 4
1.5%(198) At

AN EA F Hgtzel A9 Al ot A of
P BAZCE §o% Zol7t YA H(p<0.001), AAS
d Wit A9 FA4bo] 9l o 9 wHgol A UehdtHE

-{o

=2

i

29

s

AL &9 AAA(119,8769F) F A HTYE
(119.811%9)9] Luta E42 o4 74.0%(88.663F), 80
o o4 51.5%(61,644™), QJZF] 7.1%(8,4899), A
A% 11.2%(13,390%), 5A 30.9%(37,034%), A
4.9%(5,916%), 5% 6.9%(8,304%), 714 Ag = 7
60.3%(72,240%), 28 ZA4o] A& H¢ 2.7%(3,1769),
A3 A go] Y& AL 2.4%(2,8219), 2HATA} 7tEHo]

-{o

www.phwr.org Vol 16, No 45, 2023

Q= A 1.0%(1,248%) ATt

oM 9 ANA = A LHAYL(65

L o4 53.8%(359), 80t °l4F 69.2%(45%), JEF
o] 7.7%(59), AAZ 12.3%(8%). =A 38.5%(259),
A 83.1%(54%8), 25T 6.2%(4%), 7144% A&
63.1%(41%9), B 4ol & A< 13.8%(99F), 29 3

)9 Qw5

d

i

n:]oll

i—lo

gol U= A 18.5%(127), AUV 71Eo] U B

1.5%(178) At

4. 2|2M &9| HIIXC| HAL Ht

A7 AY F2H(187,981%) & <&
68,10590] FEXA AAL AXega, o] &
A i A8 fad% h©,3773)00A 71
At

oM 49 AAA & A v FEX

29 FAg| o

tol7h 2l2loH

R

I}, ZA4; 82.8%(56,3597), 2= 0.1%(439), 23"
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22 94 &9 dutd 54
TE A aaxt HF74S(04 /100} O
- ZMHEYE SRR popE | oRe/IEE

A 68,105 (100.0) 68,038 (100.0) 67 (100.0) 98.4
k= <0.056

ey 17,460 (25.6) 17,436 (25.6) 24 (35.9) 137.5

oj 2} 50,645 (74.4) 50,602 (74.4) 43 (64.2) 84.9
A=A 0.103

<64 0(0.0) 0 (0.0) 0 (0.0) 0.0

65-69 2,716 (4.0) 2,713 (4.0) 3 (4.5) 110.5

70-74 5,100 (7.5) 5,098 (7.5) 2(3.0) 39.2

7579 9,474 (13.9) 9,470 (13.9) 4(6.0) 42.2

>80 50,815 (74.6) 50,757 (74.6) 58 (86.6) 114.1
R HYAA 0.713

A7EY 47,643 (70.0) 47,598 (70.0) 45 (67.2) 94.5

oggo 19,246 (28.3) 19,226 (28.3) 20 (29.9) 103.9

LA /e 1,216 (1.8) 1,214 (1.8) 2(3.0) 164.5
HIE (kg/m”) <0.001

A4 %(<18.5) 5,906 (8.7) 5,892 (8.7) 14 (20.9) 237.0

HAH(18.5-22.9) 31,050 (45.6) 31,016 (45.6) 34 (50.7) 109.5

A F(23.0-24.9) 15,124 (22.2) 15,112 (22.2) 12 (17.9 79.3

H]¥H(=>25.0) 16,025 (23.5) 16,018 (23.5) 7 (10.4) 43.7
= 0.790

o 26,368 (38.7) 26,341 (38.7) 27 (40.3) 102.4

oy Q. 41,737 (61.3) 41,697 (61.3) 40 (59.7) 95.8
FAEAY =39 0.190

AL 4,427 (6.5) 4,420 (6.5) 7 (10.4) 158.1

Pia=s 63,678 (93.5) 63,618 (93.5) 60 (89.6) 94.2
=7 (A = 0.145

=58 2,011 (3.0) 2,007 (2.9) 4 (6.0) 198.9

SFUE 66,094 (97.0) 66,031 (97.1) 63 (94.0) 95.3
7144 0.869

pis=s 43,703 (64.2) 43,662 (64.2) 41 (61.2) 93.8

AL 23,321 (34.2) 23,296 (34.2) 25 (37.3) 107.2

ne 1,081 (1.6) 1,080 (1.6) 1(1.5) 92.5
28 SHQF o4 713) <0.001

AL 2,193 (3.2) 2,181 (3.2) 12 (17.9) 547.2

Pia=s 65,912 (96.8) 65,857 (96.8) 55 (82.1) 83.4
29 HAY 0.964

A 1,309 (1.9) 1,308 (1.9) 1(1.5) 76.4

Pia=s 54,911 (80.6) 54,857 (80.6) 54 (80.6) 98.3

R 11,885 (17.5) 11,873 (17.5) 12 (17.9 101.0
23R} 7HE5Y 0.562

Pis=s 576 (0.8) 575 (0.8) 1(1.5 73.6

Pias 52,291 (76.8) 52,240 (76.8) 51 (76.1) 97.5

s 15,238 (22.4) 15,223 (22.4) 15 (22.4) 98.4
&9l B (%)
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. ZATIR} I,
TE A 3 H|UE 3 Qojaz s/ 9)

A 119,876 (100.0) 119,811 (100.0) 65 (100.0) 54.2
A <0.001

s 31,178 (26.0) 31,148 (26.0) 30 (46.2) 96.2

ol 2} 88,698 (74.0) 88,663 (74.0) 35 (53.8) 39.5
A=A 0.010

<64 23,292 (19.4) 23,290 (19.4) 2(3.1) 8.6

65-69 7,415 (6.2) 7,412 (6.2) 3 (4.6) 405

70-74 11,305 (9.4) 11,298 (9.4) 7 (10.8) 61.9

75-79 16,175 (13.5) 16,167 (13.5) 8(12.3) 49.5

>80 61,689 (51.5) 61,644 (51.5) 45 (69.2) 72.9
R HYAA 0.547

A7EY 109,617 (91.4) 109,559 (91.4) 58 (89.2) 52.9

oggo 8,494 (7.1) 8,489 (7.1) 5(7.7) 58.9

A eV 1,765 (1.5) 1,763 (1.5) 2(3.1) 113.3
HHE (kg/m”) 0.091

AR Z(<18.5) 13,398 (11.2) 13,390 (11.2) 8 (12.3) 59.7

A4+(18.5-22.9) 53,846 (44.9) 53,808 (44.9) 38 (58.5) 72.4

A% (23.0-24.9) 27,857 (23.2) 27,845 (23.2) 12 (18.5) 39.5

H]TH(=>25.0) 24,775 (20.7) 24,768 (20.7) 7 (10.8) 28.3
= 0.188

o 37,059 (30.9) 37,034 (30.9) 25(38.5) 675

oy 82,817 (69.1) 82,777 (69.1) 40 (61.5) 48.3
FATAY 23 <0.001

A= 5,970 (5.0) 5,916 (4.9) 54 (83.1) 904.5

ia=s 113,906 (95.0) 113,895 (95.1) 11 (16.9) 9.7
(@A 23 0.805

58 8,308 (6.9) 8,304 (6.9) 46.2) 48.1

SFUF 111,568 (93.1) 111,507 (93.1) 61 (93.8) 54.7
7144 0.775

A 72,281 (60.3) 72,240 (60.3) 41 (63.1) 56.7

A= 46,966 (39.2) 46,942 (39.2) 24 (36.9) 51.1

ne 629 (0.5) 629 (0.5) 0 (0.0) 0.0
2 Z40QF o4 713) <0.001

A 3,185 (2.7) 3,176 (2.7) 9 (13.8) 282.6

Presy 116,691 (97.3) 116,635 (97.3) 56 (86.2) 48.0
29 HAY <0.001

A4S 2,833 (2.4) 2,821 (2.4) 12 (18.5) 423.6

Piacs 106,469 (88.8) 106,423 (88.8) 46 (70.8) 43.2

g 10,574 (8.8) 10,567 (8.8) 7 (10.8) 66.2
23R} 7HE5Y 0.917

A9 1,249 (1.0) 1,248 (1.0) 1(1.5 80.1

e 102,612 (85.6) 102,557 (85.6) 55 (84.6) 53.6

ne 16,015 (13.4) 16,006 (13.4) 9(13.8) 56.2

i
L
o |
=
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0.5%(347%), ¥1&EA HAH 9.2%(6,2679F), 7IEHAg
o4l 7.5%(5,08878)& UeRdth E3 JHEIA Ak &
TEA FE 0.7%(577), MFAA T8 0.01%(1%), TB-
PCR ¥4 0.01%(1%)2 UeRgt.

A &9 Az A A,
A 4.5%(37), 8= 1.5%(17), 882 23.9%(16%), H]
D54 HAH 65.7%(448), 71EFEEHolAl 4.5%(38)E Y
Eputth 3, ZHEAA s EEAA 4 23.9%(168),
Bl FAAL FA 95.5%(647), TB-PCR ¥4 29.9%(20%)=
vrebitet,

XA AAL 7H =EAAL ZH s gE AR TB-PCR
o W2 A A o= SAHLE {3t Zpol7t AT
(p<0.001: E 4).

29 T2l FEXA

I_xI.OI 7-|A|- 74:[_'.

AX A FoiZH(187,98198) 5 A4 &9 AAA
119,876%0] FHXA AAE AAISHILL, o] 5 28 154
A £ A G4AR g4H12,8718)01A ZHRIAAE A
SFolct

A &9 AR F A9 v FEXA A E
o, %4 85.8%(102,825%F), 8= 0.1%(110%), 8.3
0.5%(621%), HI1&Ed M2 8.1%(9,671%), 7IEFEE]
A 5.5%(6,5779)& et E3F Tt AAr AT &%
AA F 0.6%(749), MFAA ¥/ 0.01%(1), TB-PCR
%4 0.01%(18)E Hertt.

=9 A 5 29 Y FR

494 XA A4 2%

A 6.2%(49), X7 4.6%(3%), AT 15.4%(10%), H]

)

1) ‘$SY HZH 07|t ZHYOZ FHEI HEY BEUY O UL 23 X2

=270 —

— =]
12) ‘25401 W Tz 2Oy A70] LIE

Lt
—
TICH0| WO, ZHEX2 S20| O © ZR0= 117t

57|59l £7p0] B
13) 4710 HZI0| WiHsIAOLL, S| IR0 424 HH S EX0| Hof
14) 12 B2 SO 2) A5t 712 BISZAL 27t S401T, 1 FOj 3 0]

|
16) A2 S SZSIAXIL X|= MO STt i1, X7 B2 2K )2 712 =

oz
16) X2 4702 & = 11 0|% AIHSH 7 BiYZAL 27t L4401 A2
17) RIZE AMZISHK| §IU7ALL, ALSHH 2 04 X227t ZTHE

1544

54 HE9 72.3%(47%), 71eHABA 1.5%(1F)Z U
Ebgth Egh Zhe A At =EA G 21.5%((149),
HiFAAL %A 87.7%(57%), TB-PCR ¥4 38.5%(25%)=
yetston, gk diafozak AAJgh oFA| ZHpA AAL At
ANA= 6.2%(478)7F H/d 23 0 2 ettt

FEXA AAL 7H) =T AEAL 7w AR, TB-PCR

of T A% WA ol AL §OI% Aol7t it

& X

ARoA HHE AHRH(1327)9] A& A= 4
ATEHHA 2] 55H “AHTAG AT - BIA"Y
A5 274202349 99 30¥ 7I¥)E ol&stitt. A=w A%
£ gAY B 4R 899 (67.4%), AH'0 B FH7 19
(0.8%), 23 A AT 479(3.0%), A o]<] Yhlof 2Jgt AF
7 26%H(19.7%), X2 29 27} 129(9.1%)°]1 YT} A= =
Aol thefi A= A&eiA BUE RS T o olthEr 6).

o)
et

rr
1o

202249 71 =W 29 4

3R} 16,204 F 654 o4
=90Z 9,069 2.2 55.8%F AFAStal Utk =3 AH 4lgk
AHE 654 7€l RS W, 6541 o4 654 mTE
o 29 EEo] 594 £11[5], A9 AFFES 22.88) =7
WERRTHT]. ol2fet FAll B85k {1 e Aols=
]l AYgRte] 27] WA A GAte 2] A9 Huf Apd2

Q8 2020 KE AxH o ol ANAR AFGLS At

S Hsks 422 TS 918 V1A 2R

JIHHAE Eetet 7t ZHIAR} 2Ate| AYaA S5 TSRS TR 2E
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A4 A4 A3

ARIXE
e § 28l Hj 7 28wy Qol3E
A 68,105 (100.0) 68,038 (100.0) 67 (100.0)
FRXA A4 <0.001
A 68,105 (100.0) 68,038 (100.0) 67 (100.0)
34 56,359 (82.8) 56,356 (82.8) 3 (4.5)
axg? 43 (0.1) 42 (0.1) 1(1.5)
Y 347 (0.5) 331 (0.5) 16 (23.9)
v 254 w29 6,267 (9.2) 6,223 (9.1) 44 (65.7)
71kl 4] 5,088 (7.5) 5,085 (7.5) 3 (4.5)
NREF 1(0.0) 1(0.0) 0 (0.0)
AHFAA
27 8,377 (100.0) 8,310 (100.0) 67 (100.0)
7he = HA <0.001
<4 8,304 (99.1) 8,253 (99.3) 51 (76.1)
F73 73 (0.9) 57 (0.7) 16 (23.9)
7hef wRF A <0.001
<4 7,960 (95.0) 7,957 (95.8) 3 (4.5)
¥4 64 (0.8) 19 (0.0) 64 (95.5)
R i 353 (4.2) 352 (4.2) 0 (0.0)
Aol g 45 Z A AHTB-PCR) <0.001
=4 8,309 (99.2) 8,262 (99.4) 47 (70.1)
FA 20 (0.2) 17(0.0) 20 (29.9)
v A AL 47 (0.6) 47 (0.6) 0(0.0)
A T HAR -
B 67 (100.0) - 67 (100.0)
e 56 (83.6) - 56 (83.6)
A 6 (9.0) - 6 (9.0)
AAHE /1A 5(75) - 5(7.5)
+9]: ©(%). TB-PCR=tuberculosis-polymerase chain reaction. V=N HAN o) AY AHPo 2 AT E A& Furg’o g Yelt A9 X
2E AT A2 BNL AT IAEAP R VEEAUY WA B A 7o) YEhd A2 BAL 9 27| B A ZF AL
2 Z3T 371 ARAAS} A YA 5L ST AR A HF Acko] W AHFAE 50| o °H Aol 147 YA 21 HE
o] o3 ‘T WAso] sty o}, A4 XfHol AAA W 5 EFo] dot Y= AHY. *ANF T I FLS AT FAFS o v
AAFPAFOE QT AL HAG, LAY, R AxH FUHEE, HEAY AT 5 EHHY 4 FIFOE BERE T, vEgGEe
A AAZZAA R 7L WA N &S] B8 AAUAR AT Fof HE AT} ‘Ao o2 AgwAE, @A A A7 £ &
AY (A WAYFOE BFA|A F). YA A5 AAE BE AATANA AFsH, WAAEHS AdstT A 2FAE At d Yol 25
2l AAMY.

AT, goll gt AlekA HAPE(109 FT 32.27)3 Bl w3 o
20229 =91 AHA A A, 187,981 HAsE  oF 2.2H] £& $Eol
o 1327(10% §F 70.2%)9 & ¥4 AASAE FHs) 2 AgelM dd g2 27 Z BReteH, HeA

=
itk ol 20219 AHOIAS FogA WAR(10% FY

71.8%)3% HISTSHAl UrEkgton, 20229 =9l Ad(=T &

&9 37 e d=FolsFualn Arebg=a(3re

F3-4-55F"7), A4 &9 AW AL A7rRA el
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B 5. 294 ¢4 @A) AA A3t
ZzIxt
‘_I'L‘E' 71' Z4GH H|EtAH Z48H HEAH OO|A X
A 119,876 (100.0) 119,811 (100.0) 65 (100.0)
FEXA AAL <0.001
AA 119,876 (100.0) 119,811 (100.0) 65 (100.0)
AL 102,829 (85.8) 102,825 (85.8) 4(6.2)
{xgY 113 (0.1) 110 (0.1) 3 (4.6)
amEY 631 (0.5) 621 (0.5) 10 (15.4)
H| 254 w29 9,718 (8.1) 9,671 (8.1) 47 (72.3)
7|etdgkol 6,578 (5.5) 6,577 (5.5) 1(1.5)
AMREF/AES 5 7(0.0) 7(0.0) 0(0.0)
AaF A
AA 12,871 (100.0) 12,806 (100.0) 65 (100.0)
7he = HA <0.001
<4 12,783 (99.3) 12,732 (99.4) 51 (78.5)
%A 88 (0.7) 74 (0.6) 14 (21.5)
7tef v AL <0.001
24 12,274 (95.4) 12,266 (95.8) 8(12.3)
FA 58 (0.5) 19(0.0) 57 (87.7)
u] A FA Y 536 (4.2) 536 (4.2) 0(0.0)
o9 3(0.0) 3(0.0) 0(0.0)
A+ H4h5FZHAHTB-PCR) <0.001
<4 12,739 (99.0) 12,699 (99.2) 40 (61.5)
¥ 26(0.2) 19(0.0) 25 (38.5)
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oFA ZH4=4d AAY -
AA 65 (100.0) - 65 (100.0)
Edpas] 51 (78.5) - 51 (78.5)
%] 4(6.2) - 4(6.2)
AAHES/1AA] 10 (15.4) - 10 (15.4)
9): (%). TB-PCR=tuberculosis-polymerase chain reaction. *'Z54 HZAH o|AY Ao g 2AHE A&4 FUF' o2 ey 29 3
EE AT AR G AT LAV 2o VEE A W2 B A4 ado] UEhd A9 BAL 9 927 B A 7HHEA
2 2P 27 AAPAS A0 QAT 5 FUT AR HF ekl WR. AHFAR S2o] ok © BolE 197 7MY 72
ol Wask 7o HAso] wstgion, @A) ARl 44 FH 5 EHo] dob = A, AN FT YL AT FAFES Fo}o v]
AP FOo 2 Q% A HQe, PudY, Y1 A2 ZHAS E4H 28 5 EAHQ Y4 S50 BRE Fug uhAGAF e
AglF AAFZ A E 7HE A AEE0] B8 YANTAR AT Fo] HF A7} “Feopd o g AdhHAY, b A AL =
= At A APste, WAZHS Aetstn x| 2ok 2 AAsts d] 9lo] WAl A4
(3712% 1 - 253Y), A4S, EAx 508 T8 FEYAZQIAET A8 Aol ot gHA el &
skt 7189301 3 -4 - 553 A7l HS- 1 26HE
mFolegdeele] B mgolH, A14x0] wet Al o YFLA BRI HE sl = 52 AME F
A Aol Ao R ARHAE AAStEE A7) A =9 AA ez Aokt A A, A=
Al AHHNS w2 7]3)7F BAjot L, omgolagdAte 4 ARA e} A IAY o B BAHOZ FOJ5tA YERGA] &
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Results of the Elderly Tuberculosis Screening Project 2022 in
the Republic of Korea

Suhwan You', Ahyoung Park’, Heeae Kim', Hyegyeong In', Hoyong Choi'*, Weonjung Joe?, Seungho Choi?, Hyunyoung Choi?

'Division of Tuberculosis Prevention and Control, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention Agency,
Cheongju, Korea, *Korean National Tuberculosis Association, Seoul, Korea

ABSTRACT

In 2022, the Korea Disease Control and Prevention Agency (KDCA) implemented a tuberculosis (TB) screening initiative for
older adults, aged over 65 years, who have a high incidence and mortality risk related to TB. The screening involved a survey, a
chest X-ray test, and a sputum test. A total of 187,981 older adults had chest X-rays. Of these, 21,248 conducted sputum tests.
In total, positive mycobacterial TB was detected in 132 older adults (70.2 per 100,000). This is approximately 2.2 times higher
than the incidence of new TB patients (32.2 per 100,000) in 2022. General characteristics of priority screening recipients
demonstrated that a high TB detection rate was associated with hypodermic and TB symptoms. General characteristics of
second-priority screening recipients demonstrated a high TB detection rate in males, smokers, those with TB symptoms, and
those with TB history. Furthermore, even when a chest X-ray indicated inactive TB, a TB confirmation test was conducted.
From these, 91 of the 132 older adults with TB, 68.9% were confirmed to have inactive pulmonary TB. The KDCA established
the Third Comprehensive Plan for Tuberculosis Management (2023-2027) to promote TB screening for high-risk groups, such

as the elderly, to reduce the incidence and mortality risk from TB among the elderly.

Key words: Tuberculosis; Elderly; Screening project; Chest X-ray; Sputum examination

*Corresponding author: Hoyong Choi, Tel: +82-43-719-7310, E-mail: probono@korea.kr

Introduction

Tuberculosis (TB) is a prevalent airborne respiratory in-
fectious disease, and patients with active (contagious) TB can
spread Mycobacterium tuberculosis (MTB) to nearby individ-
uals [1]. In 2022, the World Health Organization confirmed
approximately 10.6 million global TB cases, which resulted
in 1.3 million deaths. Within the 38 member countries of the

Organization for Economic Cooperation and Development,

www.phwr.org Vol 16, No 45, 2023

Republic of Korea (ROK) ranked second in TB incidence and
fourth in TB mortality [2].

Although the number of patients with TB has steadily de-
creased in ROK since 2011, the percentage of patients aged 65
years or older has been steadily increasing, reaching 39.9% in
2016 [3], 47.1% in 2019 [4], and 55.8% in 2022 [5] (Figure
1). Specifically, TB incidence is 3.5 times higher in medical aid
recipients than in health insurance subscribers [6], highlight-

ing the heightened vulnerability of individuals aged 65 years
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Key messages
(® What was previously known?

In 2021, of the 167,135 older adults examined, 120
had tuberculosis (TB) (71.8 per 100,000). This is ap-
proximately 2.0 times higher than the incidence of new
TB cases diagnosed in the elderly (35.1 per 100,000) in
2021.

@ What's new to you?

In 2022, 187,981 older adults participated in the TB
screening initiative. In total 132 older adults with TB
(70.2 per 100,000) were found. This is about 2.2 times
higher than the incidence of new TB cases among the el-
derly (32.2 per 100,000) in 2022.

(® What are implications?

To reduce the incidence and mortality risk of TB in the
elderly, preemptive examinations are important. For old-
er adults, an annual TB check-up is recommended be-
cause TB may be asymptomatic or associated with very
few symptoms. It is also important to actively conduct
TB screening even if chest X-ray results indicate inactive
pulmonary TB.

and above who qualify for medical aid. Bedridden community-
dwelling older adults are unable to visit healthcare facilities due
to mobility restrictions, so these individuals cannot readily un-
dergo screening even when they develop TB symptoms. Thus,
the Korea Disease Control and Prevention Agency (KDCA)
has strived to promote early detection of TB and curb its trans-
mission within communities by offering free TB screening
for individuals aged 65 years or above who are vulnerable to
TB and cannot readily undergo screening. The project was
launched nationwide in 2020, and this study reviews the re-

sults of the 2022 project on TB screening among older adults.

Methods

The Elderly (=65 years) Tuberculosis Screening Project was
conducted from January to December 2022, and the Korean
National Tuberculosis Association, which commissioned the
implementation of the project (hosted by KDCA and local
government agencies), conducted a survey on 187,981 indi-
viduals and analyzed the test data. For statistical analysis, the
chi-square test was performed using the OpenEpi version 3.01
software.

In this project, the screening staft personally visited older
adults to provide screening at their convenience and to en-
sure better accessibility. The delivery methods of the screening
services were diversified, incorporating base screening using
screening buses, in-home screening using portable radiograph
machines, and walk-in screening at screening facilities. The
screening recipients were categorized into priority and second-
priority. The priority recipients were older adults receiving
medical aid, who faced a higher risk of TB than those who have
national health insurance, and bedridden community-dwelling
older adults with limited access to screening facilities (grades
3, 4, and 5 for long-term care benefits). The second-priority
individuals were bedridden community-dwelling older adults
(grades 1 and 2 for long-term care benefits), institutionalized
bedridden older adults, older adults living alone, older adults
at or below 120% of the national poverty line, and frail older
adults”.

The screening process encompassed a questionnaire ses-
sion (step 1), chest radiograph (step 2), and sputum test (step
3). The questionnaire included questions on demographics, TB

history, and medical history, and chest radiograph results were

1) Among individuals aged >65 years, those who score between 4-12 in the frailty assessment are classified as high-risk frail older adults (2021
Community Comprehensive Health Promotion Project, Ministry of Health and Welfare).
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Figure 1. Number and percentage of new tuberculosis (TB) patients by age, 2013-2022

provided on the same day through real-time remote readings”.
Sputum tests were performed on individuals who reported
coughing in the questionnaire response and those suspected
of having TB or were diagnosed with latent TB based on the
chest radiographs. Real-time readings of radiograph findings
aided in collecting sputum samples from individuals with indi-
cations, and if a sputum sample could not be collected on the

same day, it was collected at their homes the next day.

The sputum sample was run through three tests. Two sets
of smear” and culture” tests were performed, and one TB-
polymerase chain reaction (PCR)” test was performed. Based
on the results of the sputum test, additional assessments were
carried out, including the Xpert M. tuberculosis/Rifampin
test®, rapid susceptibility test”, conventional susceptibility

test®, and bacterial identification”.

2) Chest radiograph imaging files are transmitted remotely through a system immediately after taking them for interpretation by a physician, and the

results were provided accordingly.

3) Sputum samples were prepared on glass slides and stained to observe Mycobacterium tuberculosis (MTB) directly under a microscope. Results

were confirmed within 24 hours using this method.

4) Sputum samples are placed in a medium to create an environment conducive for the growth of MTB. Based on proliferation, results can be

confirmed within a maximum of 8 weeks.

5) Molecular biology testing was used to amplify nucleic acids (DNA) specific to the MTB using scientific technique (PCR) to confirm the presence of

the MTB.

6) A test that simultaneously determines the presence of the MTB and its resistance to rifampicin.

7) A rapid detection of drug susceptibility for isoniazid and rifampicin, the first-line drugs used for TB.

8) Drug susceptibility test can be performed on most TB drugs, with a 3-4 week turnaround.

9) Test for diagnosing non—tuberculous mycobacteria in those who tested positive for non-tuberculous mycobacteria in the culture test.

www.phwr.org Vol 16, No 45, 2023
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Results

1. The Number of Individuals Who Underwent
Screening and Tested Positive Based on the
Screening Priority
A total of 187,981 individuals completed the screening as

part of the screening project. Out of the total, 68,105 (36.2%)

were categorized as priority recipients, comprising 9.3%

(n=17,507) medical aid recipients, and 26.9% (n=50,598)

bedridden community-dwelling older adults (grades 3, 4, and

5 on long-term care benefits). There were 119,876 (63.8%)

second-priority recipients, comprising 0.7% (n=1,298) bedrid-

den community-dwelling older adults (grades 1 and 2 on long-
term care benefits), 27.4% (n=51,594) bedridden institution-
alized older adults, 6.4% (n=12,013) older adults living alone,

1.4% (n=2,660) older adults at or below 120% of the national

poverty line, 8.2% (n=15,480) frail older adults, and 19.6%

(n=36,831) others'”. The TB detection rate in the priority and
second-priority groups was 98.4 and 54.2 per 100,000 popu-
lation, respectively, and no significant differences were ob-
served in the TB incidence according to the screening priority

status (Table 1).

2. General Characteristics of Priority Screening

Recipients

Out of all priority screening recipients (n=68,105), 68,038
did not have TB. Among this no-TB group, 74.4% (n=50,602)
were females, 74.6% (n=50,757) were older adults (aged >80
years), 28.2% (n=19,226) were medical aid recipients, 8.7%
(n=5,892) were underweight, 38.7% (n=26,341) were old-
er adults living alone, 6.5% (n=4,420) were smokers, 2.9%
(n=2,007) were alcohol consumers, 64.2% (n=43,662) were
older adults with comorbidity, 3.2% (n=2,181) exhibited TB
symptoms, 1.9% (n=1,308) had a history of TB, and 0.8%

Table 1. TB detection rate according to the target priority group
Variable Participant TB patient p-value (casglss/ﬁ%\éegzgjlt;don)
Total 187,981 (100.0) 132 (100.0) 70.2
First priority screening target 0.950
Subtotal 68,105 (36.2) 67 (50.8) 98.4
Elderly with medical care 17,507 (9.3) 17 (12.9) 97.1
Elderly with bed-ridden at home 50,598 (26.9) 50 (37.9) 98.8
(include physically disabled) (3 -4 5)
Second priority screening target 0.013
Subtotal 119,876 (63.8) 65 (49.2) 54.2
Elderly with Bed-ridden at home 1,298 (0.7) 1(0.8) 77.0
(include physically disabled) (1-2)
Elderly with facilities 51,594 (27.4) 28 (21.2) 54.3
Living alone 12,013 (6.4) 9(6.8) 74.9
Near poverty groups 2,660 (1.4) 1(0.8) 37.6
Weak elder 15,480 (8.2) 16 (12.1) 103.4
Etc.” 36,831 (19.6) 10 (7.6) 27.2
Unit: case (%). TB=tuberculosis. *Residents and workers in senior facilities (under 65).

10) Older adult facility residents (<65 years) and workers.
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(n=575) had a family history of TB.

Among the priority screening recipients, 67 individu-
als were confirmed to have TB. This group comprised 64.2%
(n=43) females, 86.6% (n=58) older adults (aged >80 years),
30.8% (n=20) medical aid recipients, 20.9% (n=14) under-
weight older adults, 40.3% (n=27) older adults living alone,
10.4% (n=7) smokers, 6.0% (n=4) alcohol consumers, 61.2%
(n=41) older adults with comorbidity, 17.9% (n=12) individu-
als with TB symptoms, 1.5% (n=1) had a history of TB, and
1.5% (n=1) individuals with a family history of TB.

Significant differences were observed in TB incidence based
on obesity status and TB symptoms (p<0.001), with higher TB
incidence observed in the underweight and TB symptomatic

groups (Table 2).

3. General Characteristics of Second-priority

Screening Recipients

Out of all second-priority screening recipients (n=
119,876), 119,811 did not have TB. Among this no-TB
group, 74.0% (n=88,663) were females, 51.5% (n=61,644)
were older adults (aged >80 years), 7.1% (n=8,489) were
medical aid recipients, 11.2% (n=13,390) were underweight,
30.9% (n=37,034) were older adults living alone, 4.9%
(n=5,916) were smokers, 6.9% (n=8,304) were alcohol con-
sumers, 60.3% (n=72,240) were older adults with comorbid-
ity, 2.7% (n=3,176) exhibited TB symptoms, 2.4% (n=2,821)
had a history of TB, and 1.0% (n=1,248) had a family history
of TB.

Among the second-priority screening recipients, 65

individuals were confirmed to have TB. This group comprised
53.8% (n=35) females, 69.2% (n=45) older adults (aged >80
years), 7.7% (n=5) medical aid recipients, 12.3% (n=8) under-
weight, 38.5% (n=25) older adults living alone, 83.1% (n=54)
smokers, 6.2% (n=4) alcohol consumers, 63.1% (n=41) older
adults with comorbidity, 13.8% (n=9) individuals with TB
symptoms, 18.5% (n=12) individuals with a history of TB, and
1.5% (n=1) individuals with a family history of TB.

Significant differences were observed in TB incidence based
on sex, smoking, TB symptoms, and TB history (p<0.001),
with higher TB incidence observed in males, smokers, individ-
uals with TB symptoms, and individuals with a history of TB
(Table 3).

4, Test Results of the Priority Screening Group

Out of the total screening project participants (N=
187,981), 68,105 in the priority screening group underwent
chest radiographs, and sputum test was performed on 8,377 of
them who had TB symptoms or had positive TB results.

In the non-TB group among the priority screening recipi-
ents, the chest radiograph was normal in 82.8% (n=56,359),
indicated the need for treatment'” in 0.1% (n=43), indicated
the need for observation'” in 0.5% (n=347), suggested latent
TB™ in 9.2% (n=06,267), and indicated the presence of other
disease in 7.5% (n=5,088). In the sputum tests, 0.7% (n=57)
were positive on smear, 0.01% (n=1) were positive on culture,
and 0.01% (n=1) were positive on TB-PCR.

In the TB group among the priority screening recipients,

chest radiograph was normal in 4.5% (n=3), indicated the need

11) TB treatment is recommended in cases of suspected “active TB” or “exudative pleural effusion” suspected to be of tuberculous origin, with a

sputum test required for a definitive diagnosis.

12) For individuals with TB of uncertain active status or suspected TB, a final diagnosis is required based on additional clinical findings and additional
TB testing, including sputum test, at public health centers or healthcare facilities. If not registered as a TB patient, a one—year periodic observation

is required.

13) For cases where TB occurred in the past but is currently healed, with only fibrous lesions remaining.

www.phwr.org Vol 16, No 45, 2023
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Table 2. General characteristics of first priority examiners

Vari Participant Discovery rate
ariable Total 5 .
Non-TB group TB group p-value (cases/10” population)

Total 68,105 (100.0) 68,038 (100.0) 67 (100.0) 98.4
Sex <0.056

Male 17,460 (25.6) 17,436 (25.6) 24 (35.8) 137.5

Female 50,645 (74.4) 50,602 (74.4) 43 (64.2) 84.9
Age group (yr) 0.103

<64 0(0.0) 0(0.0) 0 (0.0) 0.0

65-69 2,716 (4.0) 2,713 (4.0) 3 (4.5) 110.5

70-74 5,100 (7.5) 5,098 (7.5) 2(3.0) 39.2

7579 9,474 (13.9) 9,470 (13.9) 4 (6.0) 42.2

>80 50,815 (74.6) 50,757 (74.6) 58 (86.6) 114.1
Type of insurance 0.713

National Health Insurance 47,643 (70.0) 47,598 (70.0) 45 (67.2) 94.5

Medical care 19,246 (28.3) 19,226 (28.3) 20 (29.9) 103.9

Unqualified/none 1,216 (1.8) 1,214 (1.8) 2 (3.0 164.5
Body mass index (kg/m?) <0.001

Underweight (<18.5) 5,906 (8.7) 5,892 (8.7) 14 (20.9) 237.0

Normal weight (18.5-22.9) 31,050 (45.6) 31,016 (45.6) 34 (50.7) 109.5

Overweight (23.0-24.9) 15,124 (22.2) 15,112 (22.2) 12 (17.9) 79.3

Obesity (=25.0) 16,025 (23.5) 16,018 (23.5) 7 (10.4) 437
Living alone 0.790

Yes 26,368 (38.7) 26,341 (38.7) 27 (40.3) 102.4

No 41,737 (61.3) 41,697 (61.3) 40 (59.7) 95.8
Smoking (include ex-smoker) 0.190

Yes 4,427 (6.5) 4,420 (6.5) 7 (10.4) 158.1

No 63,678 (93.5) 63,618 (93.5) 60 (89.6) 94.2
Drinking (include ex-drinker) 0.145

Yes 2,011 (3.0) 2,007 (2.9) 4 (6.0) 198.9

No 66,094 (97.0) 66,031 (97.1) 63 (94.0) 95.3
Underlying disease 0.869

Yes 43,703 (64.2) 43,662 (64.2) 41 (61.2) 93.8

No 23,321 (34.2) 23,296 (34.2) 25 (37.3) 107.2

Unknown 1,081 (1.6) 1,080 (1.6) 1(1.5) 92.5
TB symptoms (cough over <0.001

2 weeks and other symptoms)

Yes 2,193 (3.2) 2,181 (3.2) 12 (17.9) 547.2

No 65,912 (96.8) 65,857 (96.8) 55 (82.1) 83.4
TB history 0.964

Yes 1,309 (1.9) 1,308 (1.9) 1(1.5) 76.4

No 54,911 (80.6) 54,857 (80.6) 54 (80.6) 98.3

Unknown 11,885 (17.5) 11,873 (17.5) 12 (17.9) 101.0
History of TB within the family 0.562

Yes 576 (0.8) 575 (0.8) 1(1.5) 173.6

No 52,291 (76.8) 52,240 (76.8) 51 (76.1) 97.5

Unknown 15,238 (22.4) 15,223 (22.4) 15 (22.4) 98.4

Unit: case (%). TB=tuberculosis.
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Table 3. General characteristics of secondary priority examiners

i Participant Discovery rate
Variable Total 5 .
Non-TB group TB group p-value (cases/10” population)

Total 119,876 (100.0) 119,811 (100.0) 65 (100.0) 54.2
Sex <0.001

Male 31,178 (26.0) 31,148 (26.0) 30 (46.2) 96.2

Female 88,698 (74.0) 88,663 (74.0) 35 (53.8) 39.5
Age group (yr) 0.010

<64 23,292 (19.4) 23,290 (19.4) 2(3.1) 8.6

65-69 7,415 (6.2) 7,412 (6.2) 3 (4.6) 40.5

70-74 11,305 (9.4) 11,298 (9.4) 7 (10.8) 61.9

7579 16,175 (13.5) 16,167 (13.5) 8 (12.3) 49.5

>80 61,689 (51.5) 61,644 (51.5) 45 (69.2) 72.9
Type of insurance 0.547

National Health Insurance 109,617 (91.4) 109,559 (91.4) 58 (89.2) 52.9

Medical care 8,494 (7.1) 8,489 (7.1) 5(7.7) 58.9

Unqualified /none 1,765 (1.5) 1,763 (1.5) 2(3.1) 113.3
Body mass index (kg/m?) 0.091

Underweight (<18.5) 13,398 (11.2) 13,390 (11.2) 8(12.3) 59.7

Normal weight (18.5-22.9) 53,846 (44.9) 53,808 (44.9) 38 (58.5) 72.4

Overweight (23.0-24.9) 27,857 (23.2) 27,845 (23.2) 12 (18.5) 39.5

Obesity (=25.0) 24,775 (20.7) 24,768 (20.7) 7 (10.8) 28.3
Living alone 0.188

Yes 37,059 (30.9) 37,034 (30.9) 25 (38.5) 67.5

No 82,817 (69.1) 82,777 (69.1) 40 (61.5) 48.3
Smoking (include ex-smoker) <0.001

Yes 5,970 (5.0) 5,916 (4.9) 54 (83.1) 904.5

No 113,906 (95.0) 113,895 (95.1) 11 (16.9) 9.7
Drinking (include ex-drinker) 0.805

Yes 8,308 (6.9) 8,304 (6.9) 4(6.2) 48.1

No 111,568 (93.1) 111,507 (93.1) 61 (93.8) 54.7
Underlying disease 0.775

Yes 72,281 (60.3) 72,240 (60.3) 41 (63.1) 56.7

No 46,966 (39.2) 46,942 (39.2) 24 (36.9) 51.1

Unknown 629 (0.5) 629 (0.5) 0(0.0) 0.0
TB symptoms (cough over <0.001

2 weeks and other symptoms)

Yes 3,185 (2.7) 3,176 (2.7) 9(13.8) 282.6

No 116,691 (97.3) 116,635 (97.3) 56 (86.2) 48.0
TB history <0.001

Yes 2,833 (2.4) 2,821 (2.4) 12 (18.5) 423.6

No 106,469 (88.8) 106,423 (88.8) 46 (70.8) 43.2

Unknown 10,574 (8.8) 10,567 (8.8) 7 (10.8) 66.2
History of TB within the family 0.917

Yes 1,249 (1.0) 1,248 (1.0) 1(1.5) 80.1

No 102,612 (85.6) 102,557 (85.6) 55 (84.6) 53.6

Unknown 16,015 (13.4) 16,006 (13.4) 9(13.8) 56.2

Unit: case (%). TB=tuberculosis.
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for treatment in 1.5% (n=1), indicated the need for observa-
tion in 23.9% (n=16), suggested latent TB in 65.7% (n=44),
and indicated the presence of other disease in 4.5% (n=3). In
the sputum tests, 23.9% (n=16) were positive on smear, 95.5%

(n=64) were positive on culture, and 29.9% (n=20) were

positive on PCR.
Significant differences were observed in the TB detection
rate based on the chest radiograph, sputum smear, sputum cul-

ture, and TB-PCR (p<0.001; Table 4).

Table 4. Inspection results of first priority examiners
) Participant
Variable Total
Non-TB group TB group p-value
Total 68,105 (100.0) 68,038 (100.0) 67 (100.0)
Chest X-ray <0.001
Subtotal 68,105 (100.0) 68,038 (100.0) 67 (100.0)
Normal 56,359 (82.8) 56,356 (82.8) 3 (4.5)
Need treatment” 43 (0.1) 42(0.1) 1(1.5)
Observation require” 347 (0.5) 331 (0.5) 16 (23.9)
Inactive TB’ 6,267 (9.2) 6,223 (9.1) 44 (65.7)
Other diseases suspected 5,088 (7.5) 5,085 (7.5) 3 (4.5)
Bad picture 1(0.0) 1(0.0) 0(0.0)
Examination of tubercle bacilli
Subtotal 8,377 (100.0) 8,310 (100.0) 67 (100.0)
Smear <0.001
Negative 8,304 (99.1) 8,253 (99.3) 51 (76.1)
Positive 73 (0.9) 57 (0.7) 16 (23.9)
Culture <0.001
Negative 7,960 (95.0) 7,957 (95.8) 3 (4.5
Positive 64 (0.8) 19 (0.0) 64 (95.9)
NTM? 353 (4.2) 352 (4.2) 0(0.0)
TB-PCR <0.001
Negative 8,309 (99.2) 8,262 (99.4) 47 (70.1)
Positive 20(0.2) 17(0.0) 20 (29.9)
NTM? 47 (0.6) 47 (0.6) 0(0.0)
Drug sensitivity test® -
Subtotal 67 (100.0) - 67 (100.0)
Drug sensitivity 56 (83.6) - 56 (83.6)
Drug resistance 6(9.0) - 6(9.0)
Inspection error/not implemented 5(7.5) - 5(7.5)
Unit: case (%). TB=tuberculosis; NTM=nontuberculous mycobacteria; TB-PCR=tuberculosis-polymerase chain reaction. **Active pulmonary
tuberculosis’ or ‘exudation pleural effusion’ which is presumed to be TB, suggesting the treatment of TB, sputum examination for
confirmation. ”Any suspicion of ‘active tuberculosis or ‘suspected tuberculosis’, the final diagnosis of the doctor is necessary, including the
additional TB test including sputum examination and the clinical findings of the patient in public health centers and medical institutions. “Pul-
monary TB developed in the past but remained healed and traces of fibrotic changes remain. “NTM, means anti-bacterial bacteria except
TB and leprosy, and diseases caused by non-TB antibacterial bacteria are classified as characteristic clinical syndromes such as lung disease,
lymphadenitis, skin, soft tissue, bone infection, and disseminated disease. For reference, NTM have a higher detection rate in culture test
than in TB-PCR test. “Final result changed to “diagnosis changed” after reporting as a TB patient. Patient currently under treatment for
TB (not included in TB incidence group). ®The drug susceptibility test is performed in all TB patients, and is an essential test for diagnosing
resistant TB and selecting therapeutic drugs.
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5. Test Results of the Second-priority Screening

Group

Out of the total screening project participants (N=
187,981), 119,876 in the second-priority screening group
underwent chest radiographs, and sputum test was performed
on 12,871 of them who had TB symptoms or were given TB
findings.

In the non-TB group among the priority screening recipi-
ents, the chest radiograph was normal in 85.8% (n=102,825),
indicated the need for treatment in 0.1% (n=110), indicated
the need for observation in 0.5% (n=621), suggested latent TB
in 8.1% (n=9,671), and indicated the presence of other diseas-
es in 5.5% (n=06,577). In the sputum tests, 0.6% (n=74) were
positive on smear, 0.01% (n=1) were positive on culture, and
0.01% (n=1) were positive on PCR.

In the TB group among the priority screening recipients,
the chest radiograph was normal in 6.2% (n=4), indicated the
need for treatment in 4.6% (n=3), indicated the need for obser-
vation in 15.4% (n=10), suggested latent TB in 72.3% (n=47),
and indicated the presence of other disease in 1.5% (n=1). In
the sputum tests, 21.5% (n=14) were positive on smear, 87.7%
(n=57) were positive on culture, and 38.5% (n=25) were posi-
tive on PCR. Drug sensitivity test (DST) was conducted on
confirmed patients with resistant TB, resulting in a rate of 6.2%
(n=4).

Significant differences were observed in the TB detection
rate based on chest radiograph, sputum smear, sputum culture,

and TB-PCR (p<0.001; Table 5).

6. Treatment Outcomes of Patients with TB

The treatment outcomes of the 132 patients with TB
identified during the screening were retrieved from the data
recorded in the “Notifying and Reporting of Patients with
Tuberculosis” registered in the Integrated Disease Control
System (as of September 30, 2023). The treatment outcomes
were as follows: 89 patients (67.4%) were either cured'® or
completed' their treatment, one case (0.8%) resulted in treat-

) or was discontinued'”, four cases (3.0%) re-

ment failure'
sulted in TB-related deaths, 26 cases (19.7%) resulted in TB-
unrelated deaths, and 12 patients (9.1%) are currently under-

going treatment. Patients currently undergoing treatment will

continue to be monitored (Table 6).

Discussion

In 2022, there were 16,264 new cases of TB reported in
ROK. Among these cases, 9,069 (55.8%) were older adults
(aged =065 years). TB incidence was 5.9 times higher in indi-
viduals aged 65 years or more than in those below 65 years [5],
and TB mortality was 22.8 times higher in individuals aged 65
years or more than in those below 65 years [7]. Consequently,
the KDCA launched a nationwide Elderly Tuberculosis
Screening Project in 2020 to promote early detection of TB in
older adult and prevent the spread of TB within communities.

In the 2022 Elderly Tuberculosis Screening Project, a to-
tal of 187,981 older adults were screened, and 132 were di-
agnosed with TB (70.2 per 100,000 population). Our find-

ings are consistent with those of the 2021 project (71.8 per

14) Sputum culture test performed after treatment completion (final month) is negative, and at least one preceding culture was negative.

15) Treatment is completed, but there was no evidence of treatment failure: there was no negative sputum smear or culture results available after
treatment completion (final month), but at least one preceding smear and culture test was negative.

16) Sputum culture tests performed >4 months after treatment were positive.

17) Treatment not initiated or paused for >2 consecutive months.
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Table 5. Inspection results of secondary priority examiners
) Participant
Variable Total
Non-TB group TB group p-value
Total 119,876 (100.0) 119,811 (100.0) 65 (100.0)
Chest X-ray <0.001
Subtotal 119,876 (100.0) 119,811 (100.0) 65 (100.0)
Normal 102,829 (85.8) 102,825 (85.8) 4(6.2)
Need treatment” 113 (0.1) 110 (0.1) 3 (4.6)
Observation require” 631 (0.5) 621 (0.5) 10 (15.4)
Inactive TB’ 9,718 (8.1) 9,671 (8.1) 47 (72.3)
Other diseases suspected 6,578 (5.5) 6,577 (5.5) 1(1.5)
Bad picture/not implemented 7(0.0) 7 (0.0) 0(0.0)
Examination of tubercle bacilli
Subtotal 12,871 (100.0) 12,806 (100.0) 65 (100.0)
Smear <0.001
Negative 12,783 (99.3) 12,732 (99.4) 51 (78.5)
Positive 88 (0.7) 74 (0.6) 14 (21.5)
Culture <0.001
Negative 12,274 (95.4) 12,266 (95.8) 8(12.3)
Positive 58 (0.5) 19(0.0) 57 (87.7)
NTM? 536 (4.2) 536 (4.2) 0(0.0)
Contamination 3(0.0) 3(0.0) 0(0.0)
TB-PCR <0.001
Negative 12,739 (99.0) 12,699 (99.2) 40 (61.5)
Positive 26 (0.2) 19(0.0) 25(38.5)
NTM? 106 (0.8) 106 (0.8) 0(0.0)
Drug sensitivity test” -
Subtotal 65 (100.0) - 65 (100.0)
Drug sensitivity 51 (78.5) - 51 (78.5)
Drug resistance 4(6.2) - 4(6.2)
Inspection error/Not implemented 10 (15.4) - 10 (15.4)
Unit: case (%). TB=tuberculosis; NTM=nontuberculous mycobacteria; TB-PCR=tuberculosis-polymerase chain reaction. **Active pulmonary
tuberculosis’ or ‘exudation pleural effusion’ which is presumed to be TB, suggesting the treatment of TB, sputum examination for
confirmation. ”Any suspicion of ‘active tuberculosis or ‘suspected tuberculosis, the final diagnosis of the doctor is necessary, including the
additional TB test including sputum examination and the clinical findings of the patient in public health centers and medical institutions. “Pul-
monary TB developed in the past but remained healed and traces of fibrotic changes remain. “NTM, means anti-bacterial bacteria except
TB and leprosy, and diseases caused by non-TB antibacterial bacteria are classified as characteristic clinical syndromes such as lung disease,
lymphadenitis, skin, soft tissue, bone infection, and disseminated disease. For reference, NTM have a higher detection rate in culture test
than in TB-PCR test. “Final result changed to “diagnosis changed” after reporting as a TB patient. "The drug susceptibility test is performed
in all TB patients, and is an essential test for diagnosing resistant TB and selecting therapeutic drugs.

100,000 population) and 2.2 times higher than the smear- In this project, the screening recipients were divided into

positive incidence in the 2022 project (32.2 per 100,000 two categories, the priority group comprising medical aid re-

population). cipients and bedridden community-dwelling older adults
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Table 6. Treatment outcomes for TB patients

Variable Treatment outcome

Total 132 (100.0)
Cured or Completed 89 (67.4)
Defaulted or Failed 1(0.8)
Died

Death caused by TB 4(3.0)

Death from causes other than TB 26 (19.7)
Under treatment 12 (9.1)

Unit: case (%). TB=tuberculosis. Source of information: Integrated
Disease Control System (until 2023.9.30.).

(grades 3, 4, and 5 on long-term care benefits'®), and the sec-
ond-priority group comprising bedridden community-dwell-
ing older adults (grades 1 and 2 for long-term care benefit'”),
institutionalized bedridden older adults, and older adults living
alone.

For older adults receiving medical aid, health check-ups
were conducted voluntarily by city mayors, county mayors,
and gu heads, according to Article 14 of the Medical Benefits
Act. Therefore, they did not have access to TB screening, lead-
ing to a higher TB incidence among medical aid beneficiaries
than among health insurance subscribers [6]. Additionally,
bedridden community-dwelling older adults (grades 3, 4, and
5 for long-term care benefits) are more likely to have contact
with others in their daily lives than those in grades 1 and 2.
Hence, they were selected as priority screening candidates. The
screening results showed no significant differences in the TB
incidence between the priority and second-priority groups, but
the TB detection rate was higher in the priority group than in
the second-priority group.

In this project, a sputum test was performed on symptomatic

(cough >2 weeks) individuals and individuals with TB find-
ings (chest radiograph indicating suspected TB or latent TB) to
identify patients with active TB. The results showed that 84.1%
of the patients (111 out of 132) confirmed with TB had no
TB symptoms (cough >2 weeks), and 68.9% (91 out of 132)
were diagnosed with latent TB. In the 2021 Project, 78.3% (94
out of 120) had no TB symptoms, and 70.0% of the patients
(84 out of 120) confirmed with TB were diagnosed with latent
TB. These results highlight the need for older adults (aged =65
years) to regularly undergo TB screening once annually and for
the active management of those with latent TB, including re-
peated screening.

In the priority screening group, TB incidence was higher
among those who were underweight and those who displayed
symptoms of TB. In the second-priority group, TB incidence
was higher among males, smokers, symptomatic individuals,
and those with a history of TB. As TB incidence was higher
among symptomatic individuals in both groups, older adults
presenting symptoms, including cough lasting two or more
weeks, should undergo TB screening. In the 2021 Elderly
Tuberculosis Screening Project, TB incidence was higher in
males, older adults, symptomatic individuals, and those with
a history of TB, which is partly consistent with this year’s
findings.

Regarding the test results, the TB finding rate in the chest
radiograph (including cases requiring treatment, observa-
tion, and latent TB) was 9.8% in the priority screening group
and 8.7% in the second-priority screening group. For the

sputum tests, the rate of positive results in the priority and

18) Grade 3: individuals with functional impairment in their mental and physical capacities who require partial assistance in daily life, LTC score 60-74;
grade 4: individuals with functional impairment in their mental and physical capacities who require some assistance in daily life, LTC score 51-59;
grade 5: individuals with dementia, LTC score of 45-50 (Article 15 of Long—term care insurance Act and Article 7 of the Enforcement Decree).

19) Grade 1: individuals with functional impairment in their mental and physical capacities who require complete assistance in daily, LTC score of >95;
grade 2: individuals with functional impairment in their mental and physical capacities who require substantial assistance in daily life, LTC score
75-94 (Article 15 of Long—term care insurance Act and Article 7 of the Enforcement Decree).
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second-priority screening groups were 23.9% and 21.5%
for smears, 95.5%, and 87.7% for cultures, and 29.9% and
38.5% for TB-PCR. As recommended by the Clinical Practice
Guidelines for Tuberculosis, all three tests (smear, culture, and
TB-PCR) should be performed to definitively confirm TB.

In the 2023 Elderly Tuberculosis Screening Project, the
same screening procedure is being maintained, but the blind
spots of screening will be addressed by focusing on facilities
and organizations that lack TB screening systems (such as se-
nior welfare centers, senior centers, and leased apartments)
rather than those obligated to provide TB screening (e.g., Long
term Care [LTC] facilities and LTC shared older adults house-
holds). Furthermore, the KDCA has established the “Third
National Strategic Plan for Tuberculosis Control” (2023-
2027) to reduce TB incidence to less than 20 per 100,000
population by 2027. Further, the KDCA will strive to increase
TB screening for high-risk individuals (such as older adults and
homeless population) as part of the tasks to achieve “TB pre-

vention and early detection.”
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QuickStats

Trends in the Proportion of Adolescents Engaged in
Physical Activities, 2012-2022

The proportion of adolescents boys and girls engaged in physical activities in 2022 were 23.4% and 8.8%, which has in-

creased over the past decade. In 2022, the proportions of boys (23.4%) and middle school students (19.7%) engaged in physi-

cal activities were higher than those of girls (8.8%) and high school students (12.7%), respectively (Figures 1, 2).
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Figure 1. Trends in the proportion of adolescents engaged in
physical activities by sex, 2012-2022
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Figure 2. Trends in the proportion of adolescents engaged in
physical activities by school levels, 2012-2022

*Proportion of engaged in physical activities: Percentage of adolescents who engaged in physical activities that made their heart rate higher than

usual or out of breath for a total of 60 minutes or more on 5 or more days in the last 7 days, regardless of the type of exercise.

Source: The 18th Korea Youth Risk Behavior Survey (KYRBS), http://www.kdca.go.kr/yhs/

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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