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Epidemiologic Characteristics of Tuberculosis in Schools,
2018-2021
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ABSTRACT

The number of tuberculosis (TB) cases in schools is decreasing annually. TB cases in schools decreased by 7.9% (77 cases)
compared to 2018; however, in 2020 during the the coronavirus disease 2019 (COVID-19) pandemic, it decreased by 29.6%
(267 cases) compared to 2019, the largest decrease. Compared to 2018, the number of tuberculosis patients in high schools
in 2021 decreased by 54.1% (132 cases) and universities by 46% (203 cases). The number of TB cases aged 13-15 and 16-18
years old, middle and high school students, decreased by 52.3% (34 cases) and 60.7% (133 cases), respectively, but only 6.6% (4
cases) for those aged 60 and older. The incidence of TB in children under elementary school age was less than 1 per 100,000
students which was low regardless of the COVID-19. The incidence rate of high school and college students dropped to less
than 10 per 100,000 students after 2020 and were 6.2 and 6.4 in 2021, respectively. Although the incidence of TB among
faculty and staff continues to decrease, there remains a large gap in the TB incidence between faculty and students. The rate
of TB screening among TB patients attending schools declined from 44.1% in 2019 to 39.2% in 2020, when the COVID-19
pandemic peaked. In particular, the proportion of TB cases detected through health screening among college students
continues to decrease. It is necessary to closely monitor the epidemiological characteristics of TB patients in schools, and the

early detection of TB by regular health screening is important to minimize TB transmission in schools.
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Introduction

Tuberculosis (TB) is an airborne infectious disease that
is transmitted through the respiratory tract by Mycobacterium
tuberculosis released in the air when a patient with
pulmonary TB coughs or sneezes, and is one of the 10

leading infectious causes of death worldwide [1]. The
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number of newly diagnosed patients with TB in the Republic
of Korea (ROK) decreased by 53.6% over 10 years since
2011. In 2021, 18,335 new cases of TB (35.7 patients
with TB per 100,000) were reported [2]. In particular,
the number of new TB cases decreased by 16.3% in 2020
during the coronavirus disease 2019 (COVID-19) pandemic

compared to 2019, and for the first time, cases reached the
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Key messages
(D What is known previously?

Schools tend to be highly congregated areas; thus, there
is a high risk of tuberculosis (TB) transmission. In addi-
tion to the decrease in the total number of TB patients
in the Republic of Korea, the number of TB cases in
schools is decreasing every year.

(@ What new information is presented?

The incidence of TB in children under elementary school
age was less than 1 per 100,000 students which was
low regardless of the COVID-19. The incidence rate of
high school and college students dropped to less than
10 per 100,000 students after 2020, and was 6.2 and
6.4 in 2021, respectively. Although the incidence of TB
among faculty and staff continues to decease, there re-
mains a large gap in the TB incidence between faculty
and students. The rate of diagnosis through TB screen-
ing among TB patients attending schools declined from
44.1% in 2019 to 39.2% in 2020, when the COVID-19
pandemic peaked. In particular, the proportion of TB
cases detected through health screening among college
students has continued to decrease.

® What are implications?

It is necessary to closely monitor the epidemiological
characteristics of TB patients in schools; furthermore,
early detection of TB by regular health screening is im-
portant to minimize TB transmission in schools.

10,000 level.

Schools are highly congregated settings. Many students
are concentrated in a limited space, and they stay together
for a long time. Therefore, schools are high-risk settings
for TB transmission when patients with TB are identified
in schools [3]. Considering the characteristics of schools,
during the COVID-19 pandemic, substantial efforts were
made to reduce and prevent the transmission of COVID-19

in schools, including online classes, different school hours

www.phwr.org Vol 15, No 48, 2022

for each grade, mask-wearing, and social distancing. School
life has changed since the COVID-19 pandemic. Hence, this
study aimed to investigate the changes in TB incidence and

the epidemiological characteristics of TB in schools.

Methods

In this study, patients with TB who were registered with
the Korea National Tuberculosis Surveillance System from
January 1, 2018, to December 31, 2021, and who attended
school were analyzed. Daycare centers, kindergartens,
elementary, middle, and high schools, colleges/ universities,
alternative schools, and special-education schools, which
were classified and managed as schools among congregate
settings according to the Korean TB guidelines, were
included in this study. Patients with TB who belonged to
schools included kindergarteners, students, and teachers
with TB, and all patients with TB who worked in a school
during their infectious period, or visited a school periodically
and stayed for a certain duration, regardless of employment
type or occupation. The incidence of patients with TB by
occupation was calculated using the Statistical Yearbook of
Education 2021, published by the Ministry of Education,
and the Childcare Statistics by the Ministry of Health and
Welfare [4,5].

Results

1. TB Cases Reported in Schools by Age Groups,
2018-2021

The number of patients with TB in schools decreased

every year from 979 in 2018 to 902 in 2019 (-7.9%
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compared to the previous year), 635 in 2020 (-29.6%
compared to the previous year), and 535 in 2021 (-15.7%
compared to the previous year). In particular, the number
of patients with TB in 2020, when the COVID-19 outbreak
began, decreased the most by 29.6% (267 cases) compared
to 2019. In terms of age groups according to educational
stage, the number of preschool children with TB, aged 0-6
years, decreased by 72.7% from 11 in 2018 to 3 in 2021,
while middle school students with TB aged 13—15 years, and
high school students with TB aged 16-18 years decreased
by 52.3% (34 patients with TB), and 60.7% (133 cases),

respectively (Table 1). However, the number of patients

with TB aged 60 years or older decreased by only 6.6% (4
cases from 61 in 2018 to 57 in 2021, and the proportion
of those aged 60 years or older among the total patients with
TB increased from 6.2% in 2018 to 10.7% in 2021 (Figure
D).

2. TB Cases Reported in Schools by Educational
Stage and Occupation
Patients with TB in universities and colleges accounted
for more than 40% of all patients with TB in schools,
followed by those in high schools, and elementary schools. In

all educational institutions, the number of TB cases decreased

Table 1. Tuberculosis cases in schools by age groups, 2018-2021
2018 2019 2020 2021
Age group (y)
Cases Cases % Change Cases % Change Cases % Change
Total 979 (100) 902 (100) 7.9 635 (100) -29.6 535 (100) -15.7
0-6 11 (1.1) 6(0.7) —45.5 5(0.8) -16.7 3(0.6) -40.0
7-12 14 (1.4) 16 (1.8) 14.3 14 (2.2) -12.5 12 (2.2) -14.3
13-15 65 (6.6) 82 (9.1) 26.2 38 (6.0) -53.7 31 (5.8) -18.4
16-18 219 (22.4) 166 (18.4) -24.2 106 (16.7) -36.1 86 (16.1) -18.9
19-29 373 (38.1) 364 (40.4) 2.4 242 (38.1) -33.5 209 (39.1) -13.6
30-39 74 (7.6) 70 (7.8) -5.4 41 (6.5) -41.4 40 (7.5) 2.4
40-49 85 (8.7) 64 (7.1) -24.7 65 (10.2) 1.6 43 (8.0) -33.8
50-59 77 (7.9) 82 (9.1 6.5 71 (11.2) -13.4 54 (10.1) -23.9
>60 61(6.2) 52 (5.8) -14.8 53 (8.3) 1.9 57 (10.7) 7.5
Unit: person (%, proportion).
100 1 6.2 5.8 i >60
904 s o1 18132 101 50-59
80+ 8.7 7.4 : o 40-49
: =G 78 10.2 8.0 30-39 —_
= 704 5E 75 19-29 (college/university age)
S 60 : 16-18 (high school age)
5 13-15 (middle school age)
S 50 38.1 40.4 [ 7-12 (elementary school age)
§. 40 - 38.1 391 Bl 0-6 (daycare/kindergarden age)
£ 301
& 904 224 18.4 67 o1
'l seglt  stple  espsp se g
2018 201 2020 2021

Figure 1. Tuberculosis case proportion in schools by age groups, 2018-2021
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in 2021 compared to 2018, and the number of TB cases
in high schools and universities significantly decreased
from 244 to 112 (54.1%), and from 441 to 238 (46.0%),
respectively (Table 2). In terms of occupation, approximately
90% of TB cases in daycare centers, kindergartens, and
elementary schools were faculty staff. Moreover, the
proportion of students with TB increased as the year level of
schooling increased. The proportion of university students
with TB was greater than approximately 80% (Figure 2). The
TB incidence in preschool and elementary school student
was low at less than 1 per 100,000 students, regardless

of the COVID-19 pandemic. The TB incidence in middle

school students was 2.2 per 100,000 students in 2021.
In high school and university students, the TB incidence
was more than 10 per 100,000 students in 2018, but the
rate dropped to less than 10 per 100,000 students (6.2
per 100,000 students and 6.4 per 100,000 students,
respectively), in 2021. Along with a decrease in the total
number of TB cases, the TB incidence among faculty has
continued to decrease since 2018. However, there remains a
large gap in the TB incidence between faculty and students.
A comparison of TB incidence in faculty between educational
stage revealed that the TB incidence in daycare center faculty

was the lowest, decreasing from 18 per 100,000 faculty in

Table 2. Tuberculosis cases in schools by educational stage, 2018-2021
. 2018 2019 2020 2021
Educational stage
Cases Cases % Change Cases % Change Cases % Change
Total 979 (100) 902 (100) =79 635 (100) -29.6 535 (100) -15.7
Daycare 67 (6.8) 49 (5.4) -26.9 49 (7.7) 0.0 35 (6.5) -47.8
Kindergarten 23(2.3) 22 (2.4 4.3 21 (3.3) 4.5 17 (3.2) -26.1
Elementary 109 (11.1) 100 (11.1) -8.3 86 (13.5) -14.0 69 (12.9) =36.7
Middle 85 (8.7) 98 (10.9) 15.3 56 (8.8) -42.9 57 (10.7) -32.9
High 244 (24.9) 199 (22.1) -18.4 142 (22.4) -28.6 112 (20.9) -54.1
University/college 441 (45.0) 423 (46.9) 4.1 272 (42.8) -35.7 238 (44.5) -46.0
Others” 10 (1.0) 11 (1.2) 10.0 9(1.4) -18.2 7 (1.3) -3.0
Unit: person (%, proportion). “Special/alternative schools.
450 1 3 student 6a] 29 100
] IZI Faculty . 55 To ) - 90
400 Proportion of student KN 774 l/:%g’ o
350 A 755 736 72.3 - 80 é
g 300 - 62.5 636 70 g&
@ 55.6 60 S
g 250 — — °
= 200 ] 529 526 [39 sl 90 o
2 4] A IE S L40 §
8 150 A ' 30 3
100 - _ 200 21 286 E
o 79 [ W e iy B’E en H H >4 20
50 1 d 103 L 10
O |’71? 66 65 Ii‘SJ |> : ?Z : '11 : i H H | l%l : lél : él : :2: O
2018 2019 2020 2021|2018 2019 2020 2021 2018 2019 2020 2021 2018 2019 2020 2021 2018 2019 2020 2021|2018 2019 2020 2021
Daycare center | Elementary school Middle school High school University/college Others
/kindergarden

Figure 2. Tuberculosis cases in schools by occupations, 2018-2021
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2018 to 10 per 100,000 faculty in 2021. The TB incidence
in elementary school faculty was the highest among all
educational stage every year, but the rate has decreased
from 46 per 100,000 faculty in 2018 to 28.8 per 100,000
faculty in 2021 (Table 3).

3. Patient Pathways of TB Care—Seeking and

Diagnosis

TB patient pathways were analyzed based on the reason
to seek care. Patients with TB visited respiratory clinics
because of abnormal findings on chest X-ray as a result
of regular health screening or symptoms related to TB.
Regardless of the COVID-19 pandemic, the TB detection
rate in faculty through health screening was maintained at
more than 50% every year, but TB detection through health
screening among students decreased to 39.2% in 2020

when the COVID-19 pandemic peaked (Table 4). Of note,

the results from chest X-rays were included in the health
screening of middle and high school students. Moreover,
university students were subject to general health screening
by the National Health Insurance Corporation. Among
middle and high school students, the TB detection rate
through health screening was 45.3%, lower in 2020 during
the COVID-19 pandemic, compared to the other years. For
university students, the TB detection rate through health
screening has continued to decrease since 2018, and the rate

was 32.8% in 2021 (Figure 3).

4. Foreign—Born TB Cases Reported in Schools
Most foreign-born TB patients in schools were university
students. The number of foreign-born TB patients reported
in schools has continued to decrease since 2018, but their
proportion among students with TB increased from 10.6%

in 2018 to 17.2% in 2021. In particular, the proportion

Table 3. Tuberculosis cases in schools by occupations, 2018-2021

) Student Faculty

Educational stage®

2018 2019 2020 2021 2018 2019 2020 2021
Daycare 0.5 0.4 0.3 0.3 18.0 13.3 13.8 10.0
Kindergarten 0.6 0.0 0.2 0.2 31.0 37.5 34.1 27.4
Elementary 0.4 0.5 0.4 0.3 46.0 40.9 35.2 28.8
Middle 3.4 5.7 2.7 2.2 33.1 19.8 17.1 21.8
High 13.6 10.9 7.7 6.2 237 30.4 25.5 21.6
University/college 11.7 11.8 6.8 6.4 44.2 344 25.1 27.6

statistics and cannot be calculated.

Unit: person/100,000 population. “The number of students and faculty of alternative schools included in others is not included in education

Table 4. Tuberculosis cases in schools by reasons for being diagnosed with tuberculosis, 2018-2021

Student Faculty
Category
2018 2019 2020 2021 2018 2019 2020 2021
Health screening 324 (49.2) 276 (44.1) 155(39.2) 134 (42.0) 170 (53.0) 152 (55.1) 132(55.0) 128(59.3)
TB symptoms 334 (50.8) 350 (55.9) 240(60.8) 185(58.0) 151 (47.0) 124 (44.9) 108 (45.0) 88 (40.7)

Unit: person (%, proportion).
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of foreign-born TB patients among university students with
TB increased to 26.7% in 2021 (Table 5). It was inferred
that there was a small decreased in the number of foreign-
born TB patients compared to the decrease in the number
of domestic patients with TB in schools. Considering that
the number of foreign students entering the country since
2020 has decreased due to the COVID-19 pandemic, the
TB incidence among foreign students was likely attributed to
existing students in the ROK, rather than new entrants. In
the case of school faculty, the number of foreign faculty with

TB decreased in 2020, which was similar to that in 2018.

[ Health screening
I TB symptoms
-e— Screening detection rate

400 A r 70
350 59.5 60
300 o
453 - 50
250 A
2 L 40 &
@ 200 @
o -30 °
150 A ~
100 20
50 - 10
0 0
2018 2019 2020 2021 2018 2019 2020 2021
Middle & high school University/college
student with TB student with TB

Figure 3. Tuberculosis (TB) cases in schools by reasons for
being diagnosed with TB, 2018-2021

Conclusion

The World Health Organization predicted that the
number of people newly diagnosed with TB would decrease
significantly in 2020 due to COVID-19 and that the
number of TB cases would increase in 2021 due to the
negative effects of the COVID-19 pandemic, such as delays
in TB diagnosis and treatment. Overall, case notification of
people newly diagnosed with TB has increased. In 2021,
the global number of TB cases increased by 4.5% compared
to 2020, and the number of deaths due to TB increased by
6.7% [11. In the US, a country with a low TB burden, the
number of newly diagnosed TB cases decreased by 19.9%
in 2020 compared to the previous year, but the notification
of new TB cases increased by 9.4% in 2021 [6]. Contrary
to the global trend, the number of notified new TB cases
in the ROK, decreased in both 2020 and 2021 compared
to the previous year according to the Annual Report on
Notified TB in Korea 2020 [2]. This decline may be due
to a combination of proactive TB control policies according
to the National Strategic Plan for TB Control that has been
promoted since 2013, and the impacts of social distancing,
mask-wearing, and compliance with personal quarantine
rules due to the COVID-19 pandemic in 2020.

The decrease in the number of patients with TB in

Table 5. Foreign tuberculosis cases in schools, 2018-2021
Student Faculty
Category
2018 2019 2020 2021 2018 2019 2020 2021

Total Domestic 588 (89.4) 555 (88.7) 346 (87.6) 264 (82.8) 316(98.4) 271(98.2) 239 (99.6) 212(98.1)

Foreign 70(10.6) 71(113) 49(124) 55(7.2) 5(1.6) 5(1.8) 1(0.4) 4(1.9)
University/college Domestic 314 (83.3) 308 (82.6) 188(80.3) 143 (73.3) 61(95.3) 48(96.0) 38(100) 41 (95.3)

Foreign 63(16.7) 65(174) 46(19.7) 52267) 347) 2(4.0) 000 24.7)
Unit: person (%, proportion).
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schools may have resulted from fewer school days, and a
reduction in the number of after-school classes, special
activities, and club gatherings due to the COVID-19
pandemic in 2020. Moreover, there was no large-scale
TB outbreak in schools even when patients with TB were
detected in schools. However, the proportion of TB patients,
aged 60 years or older, among patients with TB in schools
has increased. This is in line with the trend of continuously
increasing TB incidence among TB patients, aged 60 years or
older, relative to the total number of patients with TB in the
ROK. The detailed occupations of TB patients, aged 60 years
or older, in schools, included meal service cooks, school
cleaners, security guards, school bus drivers, and school
commuter helpers, who were employees of daycare centers,
kindergartens, and elementary schools with young students.
Nevertheless, there has not been any reported transmission
between a school faculty member with TB, aged 6O years
or older, and students. The TB incidence in preschool
and elementary school students was low at less than 1 per
100,000, regardless of the COVID-19 pandemic.

TB patient pathways of care-seeking included abnormal
finding on chest X-ray as a results of regular health screening
or symptoms related to TB. The increase in the diagnosis
of TB via health screening can be interpreted as an increase
in the early TB detection rate. Early TB detection through
regular health screening is an important way to minimize the
spread of TB in schools. The proportion of faculty diagnosed
with TB through health screening remained similar at
more than 50% every year, whereas the TB detection rate
in students through health screening decreased in 2020
during the COVID-19 pandemic. In particular, the TB

detection rate through health screening has continued to
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decline since 2018 among university students. In line with
the School Health Act, the first-year middle school students
and first-year high school students should undergo health
screening, including chest X-rays, and the second-year and
third-year high school students should undergo TB testing
every year. However, unforeseen situations, such as delays
or cancellations of health screening due to non-face-to-
face classes during the COVID-19 pandemic may have
contributed to a decline in the TB detection rate through
health screening. University students can receive a health
screening according to regulations set by the heads of the
respective universities or undergo a general health screening
by the National Health Insurance Corporation. Since 2019,
the dependents and household members in their 20s and
30s of employed subscribers and local (non-employed)
subscribers, who are not covered by national health
screening, have been included as national health screening
targets. According to the National Health Screening
Statistical Yearbook 2020, the general health screening
rate decreased from 74.1% in 2019 to 67.8% in 2020. In
particular, the health screening rate in university students,
aged 20-24 years old, was just 47.4% in 2019, and 43% in
2020, which are far below the average screening rate [7].
This study analyzed information on patients with TB
who were registered with the Korea National TB Surveillance
System, and there were limitations in analyzing detailed
diagnostic pathways of patients with TB detected during the
COVID-19 pandemic. Furthermore, long-term observations
are necessary to evaluate whether the decline in TB incidence
is a temporary effect of the COVID-19 pandemic or not.
Along with the decrease in the total number of patients

with TB in the ROK, the number of TB cases reported
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in schools is also decreasing annually. In particular, the
number of students with TB, aged 25 years or younger,
decreased significantly. When patients with TB are identified
in schools, the TB can spread to other students who share
the same indoor space. Therefore, early TB detection
through health screening before the onset of TB symptoms
is important. Moreover, if TB symptoms, such as persistent
coughing for more than two weeks, are observed, it is
necessary to visit a public health center or medical institution
promptly and get tested for TB to minimize TB transmission.
Our findings suggest that it is important to keep monitoring
the epidemiological characteristics of patients with TB and
the TB incidence in schools. Furthermore, public education
to enhance TB awareness and promote regular TB screening

among the general public is warranted.
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QuickStats

Trends in Sodium Intake, 2010-2020

In 2020, the sodium intake among the Korean population aged =1 year was 3,189 mg, showing a decrease over the past 10
years (Figure 1). Sodium intake was higher in male than that in female and highest among those in their 30s and 40s (Figure 2).
Mean sodium intakes among all age groups excluding those aged 1-5 years were higher than the goal of sodium intake (2,000 mg).
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Figure 1. Trends in sodium intake, 2010-2020
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Figure 2. Sodium intake by age group, 2020

*Sodium intake in Figure 1 was calculated using age- and sex-specific structures of the estimated population in the 2005 Korea census.

Source: Korea Health Statistics 2020, Korea National Health and Nutrition Examination Survey, http://knhanes.kcdc.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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