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Development of In-depth Questionnaire Items Related to Dietary
Behaviors, Physical Activity, Obesity, and Weight Control Efforts
for the Korea Youth Risk Behavior Survey
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ABSTRACT

This study aims to develop in-depth questionnaires for the Korea Youth Risk Behavior Survey in the areas of dietary
behavior, physical activity, obesity, and weight control, to better understand the health behaviors of adolescents and explore the
modifying factors. Apropos this, current and emerging issues regarding adolescent health were identified through a literature
review and analysis of the past survey results. The questionnaire was developed not only to understand the health behaviors
of adolescents, but also to identify factors affecting the health behaviors of adolescents. The final questionnaire was developed
after taking into account the results of surveys to assess students’ understanding of the questionnaire, another survey to
evaluate the reliability of the questionnaire, and experts’ opinion on the developed questionnaire. Finally, 44 items on 21 topics
were developed for an in-depth survey on dietary behavior, physical activity, obesity, and weight control. Through priority

evaluation, the following items were selected for the 2022 Korea Youth Risk Behavior Survey: “high rate of soda - sugar drinks

» o« » o«

intake,” “high rate of delivery food and night snack intake,” “high rate of high caffeine drink intake,” “deterioration of lifestyle
habits,” “small amount of physical activity,” “intervention factors for physical activity,” and “increase in monthly inappropriate
weight control attempts among those attempting to lose weight.” These questionnaires will generate important evidence to

understand adolescents’ health behaviors and develop a public health strategy to improve them.

Key words: Adolescent; Dietary behavior; Physical activity; Obesity; Korea Youth Risk Behavior Survey
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Key messages
(D What is known previously?

In the Korea Youth Risk Behavior Survey, it is necessary
to develop in-depth items in the areas of dietary behav-
ior, physical activity, and obesity control.

(@ What new information is presented?

A total 44 items were developed. For dietary behavior,
24 items on 14 topics such as ‘skipping breakfast and
‘high caffeine drink intake’ were developed. For physi-
cal activity, 15 items were developed on five topics: 'low
physical activity' and 'physical activity intervention fac-
tors', and so on. For obesity control, five items were de-
veloped on two topics: 'inappropriate weight control at-
tempts', and so on.

(® What are implications?

This developed questions will be used to find in-depth
factors for adolescents’ health.

Introduction

Socio-cultural environmental changes can cause behav-
ioral changes in individuals, and adolescents can be particu-
larly sensitive to such changes. In recent years, adolescents
have shown unhealthy behavioral changes such as undesirable
eating patterns and decreased physical activity. Results of the
2020 Korea Youth Risk Behavior Survey (KYRBS) [1] indi-
cated that one in two to three adolescents consumes sweet-
ened beverages, carbonated beverages, and fast food, and this
number continues to increase. In addition, obesity has in-
creased rapidly, and the obesity rates in boy and girl students
were found to be 15.6%, and 8.4%, respectively, which were
higher than the Organisation for Economic Co-operation

and Development average [2]. In 2016, the World Health

2862

Organization conducted a study on the physical activity levels
in boy and girl students aged 11-17 years in 149 countries and
the results revealed that the proportion of Korean adolescents
with “lack of exercise” was high at 94.2% [3]. According to the
results of the KYRBS, the rate of physical activity practice for
at least 60 minutes per day for more than 5 days per week was
low at 19.9% in boy students and 7.7% in girl students [1]. In
addition, adolescents showed adverse health effects such as dis-
torted body image and improper weight control [4].

As adolescence is an important period of life that heavily
influences the practice of healthy lifestyle habits and healthy
behaviors in adulthood, it is important for adolescents to ac-
quire healthy lifestyle habits such as healthy dietary habits and
regular exercise [5-7]. In addition, from the life cycle perspec-
tive, health behaviors during adolescence can affect health sta-
tus and the onset of diseases in adulthood, and therefore, early
interventions for the prevention of diseases in adulthood are
important [8]. Although the current status and trends of health
behaviors among Korean adolescents have been determined
using KYRBS data, the ecological factors affecting the magni-
tude and trends of health behaviors among adolescents have
not been identified.

This study aimed to develop in-depth survey questions for
assessing health behaviors among adolescents in the domains
of dietary behavior, physical activity, and obesity and weight
control methods, as well as to provide data for determining
the magnitude of new issues in various areas in the social con-
text such as the coronavirus disease pandemic and developing

interventions.

www.phwr.org Vol 15, No 47, 2022
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Methods

Participants in questionnaire comprehension and reliability
surveys, as well as their parents or guardians, provided written
consent. This study was approved by the institutional review
board of Ewha Womans University Seoul Hospital (SEUMC
2022-03-029-002). The study was carried out in the follow-

ing steps:

1. Current Status Analysis and Literature Review

for Selecting Themes

We analyzed trends of the indicators of dietary behav-
ior, physical activity, and obesity and weight control meth-
ods among Korean adolescents using data from the KYRBS
(2005-2020). To reflect the national youth health promo-
tion and disease prevention policy directions, the 5th National
Health Promotion Plan (HP2030) was reviewed and consid-
ered when selecting themes. In addition, we comprehensively
reviewed domestic and foreign youth health behavior-related
studies and youth health-related issues to derive in-depth sur-

vey themes.

2. Development of Questions in Consideration
of the Health Determinants and Factors for
Interventions
For the development of questions by theme, multi-level

factors for use in an ecological model were explored through a

literature review. Questions (response examples) were devel-

oped to include 5 ecological levels for health determinants and

factors for interventions (Level 1: individual factors, Level 2:

household and parental factors, Level 3: school environmental

and peer factors, Level 4: community environmental factors,

www.phwr.org Vol 15, No 47, 2022

and Level 5: social/cultural/policy factors) [9]. In-depth survey
questions and indicators were developed through brainstorm-
ing among the researchers and consultation with experts in rel-

evant areas.

3. Conducting and Analyzing Questionnaire

Comprehension and Reliability Surveys

In order to assess the comprehension levels of the in-depth
survey questions, a focus group interview was conducted with
12 first-year middle school students (age: 13 years) to check
their literacy and reconstruct the questions and response items.
To evaluate the reliability of the questions, online self-report
surveys were conducted using test-retest surveys at an inter-
val of 2 weeks. The participants of the survey were recruited in
consideration of age, gender, and region using a youth panel
available at a research company. For the first survey, 600 par-
ticipants were recruited, and a total of 360 completed both the
first and second surveys. The reliability was tested using intra-
class correlation coefficients (ICCs) for the continuous vari-
ables, and kappa statistics and percentage agreement for the

categorical variables [10,11].

4. Presenting Final Questions and Indicators for

Each In—-depth Survey Question

Based on the results of the reliability survey, the finalized
survey questions and indicators were developed with expert
advice. In-depth survey themes were prioritized and themes
to be reflected in the KYRBS in 2022 were selected. The fi-
nal survey questions were checked by the National Academy
of the Korean Language and corrected according to the lan-
guage norms. The survey guidelines on each question were

developed.
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Results

1. Selection of In—depth Survey Themes

A total of 21 survey themes in the domains of dietary be-
havior, physical activity, and obesity and weight control meth-
ods were derived through trend analysis of the indicators from
the existing survey data, a literature review of domestic and
foreign studies, and a review of national policies and recent is-
sues (Table 1).

Concerning the dietary behavior domain, prevention of
breakfast skipping among adolescents; nutritional problems,
such as low consumption of fruits and vegetables; and man-
agement plans for sugar, saturated fat, and sodium intake

were included in the government policies. However, relevant

HP2030 indicators are not available and the use of data from
the KYRBS is insufficient. Analysis of the indicator trends us-
ing data from the KYRBS indicated that the frequency of en-
ergy drink consumption increased the most over the past two
years, and the largest decrease was in vegetable consumption.
Therefore, relevant in-depth survey questions were needed.
Concerning the physical activity domain, analysis of physi-
cal activity trends in the data from previous KYRBSs showed
that the rate of high-intensity physical activity for more than
three days a week has decreased continuously since 2018, and
the rate of physical activity among girls was much lower com-
pared with boys. To determine the solutions for these prob-
lems, a thorough investigation of the discouraging and encour-

aging factors for physical activity was needed. To support the

Table 1. In-depth questionnaire topic by the areas

Category Area

Topic

Previous trends of adolescents’
health behavior

Dietary behavior

Physical activity
Obesity and weight control

National public health agenda  Dietary behavior

Physical activity

Recent issues regarding Dietary behavior

adolescents” health

Obesity and weight control

High rate of skipping breakfast”

Low rate of fruit intake”

Low rate of vegetable intake”

Increased intake rate of high caffeine drinks

Increased intake rate of beverages with high sugar drinks (soda)”

High rate of convenience food intake

Hight rate of fast food intake

(Improvement in eating habits) Family eating environment

Media used during mealtime

Low physical activity”

Activating physical activity during move”

Increase the rate of inappropriate weight control attempts by
monthly weight loss attempts

Food stability

Activation of school sports club

Constructing a physical activity friendly environment

Eating disorder

Food allergy

Healthy eating habit rate

Eating delivery food

Night snack

Exposure to eating media mukbang/cookbang

a)Including Health Plan 2030 (HP2030).
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detailed physical activity objectives of the HP2030, the study’s
questions needed to accurately calculate the amount of physi-
cal activity performed, as well as conduct a thorough survey
on physical activity in and outside of schools, including school
sports club activity and creating community environments to
promote physical activity.

Concerning the obesity and weight control methods do-
main, the HP2030 emphasizes the improvement of health
behaviors, including lifestyle habits related to prevention and
management of obesity, but relevant indicators are not avail-
able, and there was a difference in weight control methods
when compared with foreign survey questionnaires. In ad-
dition, looking at the related indicator trends using the data
from the KYRBS, the obesity rate among boy and girl stu-
dents has been steadily increasing over the past 10 years, and
the rate of monthly inappropriate weight control attempts
among those attempting to lose weight has also increased since
2015. Therefore, the need for a relevant in-depth survey was

identified.

2. Development and Selection of In-depth Survey

Questions

The results of surveying and re-surveying the in-depth sur-
vey questions, which were developed based on the results of
the comprehension survey, showed that most of the questions
had a reasonable degree of agreement (0.41-0.59). The ques-
tions with a substantial degree of agreement included “recogni-
tion of warning labels when purchasing high-caffeinated bev-
erages (0.72)” and “frequency of parents’ recommendations
for physical activity (0.63).” Questions with an agreement of
<50% or questions with a certain degree of agreement were

modified and supplemented with expert advice. For example,

www.phwr.org Vol 15, No 47, 2022

the question about the effects of watching mukbang (eating
shows) and cookbang (cooking shows) on one’s dietary habits’
was modified from a “ranked” to a “multiple choice” question.
In addition, the expression ‘high-caffeinated beverages’ was de-
leted from the question for the understanding level of adoles-
cents and clarity of questions.

The final set of in-depth survey questions consisted of 21
themes with 44 questions. The dietary behavior domain was
proposed with a total of 24 questions on 14 themes, including

» «

“subjective healthy diet status,” “high rate of skipping break-
fast,” “low rate of fruit intake,” “low rate of vegetable intake,”
“high rate of high-caffeine drink intake,” “high rate of conve-

» <«

nience food intake,” “family dietary habits,” and “eating disor-
der” (Table 2). The physical activity domain was proposed with
a total of 15 questions on 5 themes, including “small amount
of physical activity,” “activation of school sports clubs,” “physi-
cal activity of during move,” and “mediating factors for physi-
cal activity” (Table 3). The obesity and weight control domain
was proposed with a total of five questions on two in-depth
themes, including “increase in monthly inappropriate weight
control attempts among those attempting to lose weight” and
“deterioration of lifestyle habits” (Table 4).

The questions to be used in the 2022 KYRBS were evalu-
ated and prioritized with expert advice. As a result, the themes
with a high priority score were “high rate of soda - sugar drinks
intake,” “high rate of delivery food and night snack intake,”

» <«

“high rate of high caffeine drink intake,” “deterioration of life-

» .

style habits,” “small amount of physical activity,” “intervention
factors for physical activity,” and “increase in monthly inap-
propriate weight control attempts among those attempting to

lose weight.” These 7 themes and the 20 questions included in

these themes were selected and developed as in-depth survey
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Table 5. Suggested items for in-depth survey on the 2022 Korean Youth Risk Behavior Survey

Area Topic

In-depth items

Dietary behavior (5 items)

High rate of delivery food and night snack intake

High rate of high caffeine drink intake

Physical activity (10 items) ~ Low physical activity

Mediating factors for physical activity

Obesity and weight control
(5 items)

Lifestyle deterioration

Increase the rate of inappropriate weight control
attempts by monthly weight loss attempts

High rate of soda-sugar drinks intake

Efforts to buying low sugar drinks

Frequency of delivery food intake

Frequency of night snack intake

Whether high caffeine drink intake or not

Recognize warning signs when buying high
caffeine drinks

High strength exercise physical activity days

High strength exercise physical activity time

Medium intensity exercise physical activity
days

Medium intensity exercise physical activity
time

Exercise time during physical education class

Days of exercise in school other than
physical education class

Weekend and after school exercise days

Parental recommendation for physical
activity

Factors of interfere for physical activity

Factors of promotion for physical activity

Frequency of watching mukbang and cook-
bang

Average daily watching time for mukbang
and cookbang

Whether watching mukbang and cookbang
has an effect on your eating habits or not

Effect factor of watching mukbang and
cookbang on your eating habits

The way to try weight control

questions for use in the 2022 KYRBS (Table 5).

Discussion (Conclusion)

Based on the results of a questionnaire comprehension
survey and a reliability survey, this study developed in-depth
survey questions in the domains of dietary behavior, physi-
cal activity, and obesity and weight control methods to iden-

tify health behaviors among adolescents, and selected in-depth

2870

survey questions for the KYRBS through consultation with
members of the department in charge and experts. The pro-
posed in-depth survey questions can be used to collect data on
adolescent health status, which can provide important evidence
for public health interventions for adolescent health behaviors.
In the dietary behavior domain, health behaviors associated
with delivery food and night snack consumption can be inves-
tigated using in-depth survey questions that take into account

changes in food consumption culture during the coronavirus
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disease pandemic. The in-depth survey questions can also be
used to determine the prevalence of low-sugar beverages and
low-sodium foods consumption and recognition of warning
labels for high-caffeinated beverages. Furthermore, the preva-
lence of food allergies and eating disorders in adolescents can
be calculated in relation to health status.

In the physical activity domain, in-depth survey questions
were developed to quantify the amount of high-intensity and
moderate-intensity physical activity, and it is expected that
these questions can be used to objectively determine physical
activity levels among domestic and international adolescents.
In addition to physical activity during physical education class-
es and participation in school sports clubs, this study devel-
oped questions to comprehensively understand physical activi-
ty levels both inside and outside of school. The questions about
discouraging and encouraging factors for physical activity can
provide the basic data needed to develop strategies for increas-
ing physical activity levels.

In the domain of obesity and weight control, the existing
questions in the KYRBS were modified through comparisons
with foreign survey questionnaires, so that health behaviors re-
lated to inappropriate weight control attempts could be identi-
fied comprehensively. Furthermore, survey questions were de-
veloped to assess the level of exposure to mukbang and cook-
bang in light of recent social and cultural trends. With these
questions, it is expected to be easier to understand the current
state of obesity-related media outlets and to monitor the effects

of related media outlets on obesity and weight control.
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1. o] {3 A7)0 2 9% F A9 712 £4(2022.9.3. FHL 7F)
i QO[T 2HO| 2|
+2 A HEIHO| A 0| HEHHO| 24|
BA.1/BA.2 BA.5
A 26,472 (100.0) 4,665 (100.0) 8,296 (100.0) 10,772 (100.0) 2,739 (100.0)
|
=2 15,303 (57.8) 2,792 (59.8) 4,775 (57.6) 6,184 (57.4) 1,552 (56.7)
o 11,169 (42.2) 1,873 (40.2) 3,521 (42.4) 4,588 (42.6) 1,187 (43.3)
a3
B4(+SD) 69.9+15.7 67.7+13.7 66.0+15.4 72.7+15.8 74.6+15.7
0-941 103 (0.4) 0(0.0) 6(0.1) 77 (0.7) 20(0.7)
10-19A] 107 (0.4) 3(0.1) 21 (0.3) 68 (0.6) 15 (0.5)
20-29A4] 303 (1.1) 44 (0.9) 129 (1.6) 108 (1.0) 22 (0.8)
30-39A1 768 (2.9) 116 (2.5) 399 (4.8) 199 (1.8) 54 (2.0)
40-49A) 1,398 (5.3) 298 (6.4) 664 (8.0) 356 (3.3) 80 (2.9)
50-59A] 2,837 (10.7) 730 (15.6) 1,150 (13.9) 800 (7.4) 157 (5.7)
60-69A] 5,966 (22.5) 1,240 (26.6) 2,217 (26.7) 2,090 (19.4) 419 (15.3)
70-79A 6,948 (26.2) 1,289 (27.6) 2,084 (25.1) 2,880 (26.7) 695 (25.4)
80A] oA} 8,042 (30.4) 945 (20.3) 1,626 (19.6) 4,194 (38.9) 1,277 (46.6)
60A] oA 20,956 (79.2) 3,474 (74.5) 5,927 (71.4) 9,164 (85.1) 2,391 (87.3)
WA HEE
ElEsES 14,627 (55.3) 4,539 (97.3) 5,031 (60.6) 4,321 (40.1) 736 (26.9)
1IA-E 1,100 (4.2) 118 (2.5) 580 (7.0) 347 (3.2) 55 (2.0)
228 E 4,552 (17.2) 8(0.2) 2,595 (31.3) 1,656 (15.4) 293 (10.7)
3A8E 6,193 (23.4) 0(0.0) 90 (1.1) 4,448 (41.3) 1,655 (60.4)
Al A
e 17,279 (65.3) 3,402 (72.9) 6,184 (74.5) 6,172 (57.3) 1,521 (55.5)
A& 8,118 (30.7) 1,876 (40.2) 3,348 (40.4) 2,348 (21.8) 546 (19.9)
77 7,115 (26.9) 1,238 (26.5) 2,255 (27.2) 2,845 (26.4) 777 (28.4)
k] 2,046 (7.7) 288 (6.2) 581 (7.0) 979 (9.1) 198 (7.2)
v 9,068 (34.3) 1,166 (25.0) 2,085 (25.1) 4,599 (42.7) 1,218 (44.5)
HA 1,493 (5.6) 156 (3.3) 433 (5.2) 738 (6.9) 166 (6.1)
o+ 1,266 (4.8) 240 (5.1) 258 (3.1) 626 (5.8) 142 (5.2)
B35 532 (2.0) 65 (1.4) 70 (0.8) 305 (2.8) 92 (3.4)
ikl 591 (2.2) 71 (1.5) 168 (2.0) 275 (2.6) 77 (2.8)
24k 440 (1.7) 75 (1.6) 99 (1.2) 200 (1.9) 66 (2.4)
A& 55(0.2) 2(0.0) 12 (0.1) 32(0.3) 9(0.3)
) 837 (3.2) 99 (2.1) 175 (2.1) 455 (4.2) 108 (3.9)
5 532 (2.0) 64 (1.4) 138 (1.7) 268 (2.5) 62 (2.3)
% 903 (3.4) 97 (2.1) 226 (2.7) 411 (3.8) 169 (6.2)
e 464 (1.8) 58 (1.2) 81 (1.0) 257 (2.4) 68 (2.5)
A 425 (1.6) 42(0.9) 63 (0.8) 248 (2.3) 72 (2.6)
BE 541 (2.0) 94 (2.0) 100 (1.2) 277 (2.6) 70 (2.6)
ks 850 (3.2) 88 (1.9) 235 (2.8) 419 (3.9) 108 (3.9)
AlF 139 (0.5) 15 (0.3) 27 (0.3) 88 (0.8) 9(0.3)
a9 125 (0.5) 97 (2.1) 27 (0.3) 1(0.0) 0(0.0)
©9=4(%). SD=standard deviation. %% T2 Z2H9 Z A F HAFATIEY], LFFAAL 8, AEATEE7], AQitadH,
A&HAY A HS H&3 Ak VA 4:(80A ol4): DeRwo] A o] 7] 187,3497(6,085%, 3.2%), DErwlo] LA A]7] 500,572
(15,602%, 3.1%), 21|32 BA.1/BA.2 $-A] A17] 18,457,79678(528,350%, 2.9%), 2H|3E BA.5 A A17] 4,351,103%8(153,356%, 3.5%).
960A] o4,
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H2. o] 93 A70] 42 AFgALe] 7] £4(2022.9.3. ALY 712)

QOIS ZHO| A

T2 | ZEHHO| 24 0| ZEHHO| 24|
BA.1/BA.2 BA.5
A 27,471 (100.0) 2,162 (100.0) 4,758 (100.0) 18,252 (100.0) 2,299 (100.0)
3
=1 13,437 (48.9) 1,091 (50.5) 2,478 (52.1) 8,677 (47.5) 1,191 (51.8)
o 14,034 (51.1) 1,071 (49.5) 2,280 (47.9) 9,575 (52.5) 1,108 (48.2)
a3
BH4(+SD) 79.5+12.2 78.4+11.4 77.2%12.2 80.2+12.2 79.5%£12.6
0-9A 31(0.1) 0 (0.0) 3(0.1) 24 (0.1) 4(0.2)
10-194] 16 (0.1) 0 (0.0) 0(0.0) 14 (0.1) 2(0.1)
20294 68 (0.2) 5(0.2) 10 (0.2) 47 (0.3) 6 (0.3)
30-39A 130 (0.5) 11 (0.5) 33(0.7) 70 (0.4) 16 (0.7)
40-49A 376 (1.4) 20(0.9) 78 (1.6) 242 (1.3) 36 (1.6)
50594 1,143 (4.2) 105 (4.9) 232 (4.9) 705 (3.9) 101 (4.4)
60-69A) 3,200 (11.6) 284 (13.1) 816 (17.2) 1,874 (10.3) 226 (9.8)
70-79A 6,326 (23.0) 602 (27.8) 1,297 (27.3) 3,897 (21.4) 530 (23.1)
80A] o]AF 16,181 (58.9) 1,135 (52.5) 2,289 (48.1) 11,379 (62.3) 1,378 (59.9)
GOA| o] A} 25,707 (93.6) 2,021 (93.5) 4,402 (92.5) 17,150 (94.0) 2,134 (92.8)
WA HEE
HE 12,429 (45.2) 2,137 (98.8) 2,645 (55.6) 6,981 (38.2) 666 (29.0)
1835 1,053 (3.8) 22 (1.0) 260 (5.5) 721 (4.0) 50 (2.2)
2R3 4,946 (18.0) 3(0.1) 1,786 (37.5) 2,919 (16.0) 238 (10.4)
3HEE 9,043 (32.9) 0(0.0) 67 (1.4) 7.631 (41.8) 1,345 (58.5)
A3 A9
=l 13,780 (50.2) 1,335 (61.7) 3,537 (74.3) 7,950 (43.6) 958 (41.7)
A& 5,344 (19.5) 554 (25.6) 1,714 (36.0) 2,708 (14.8) 368 (16.0)
771 6,940 (25.3) 713 (33.0) 1,539 (32.3) 4,169 (22.8) 519 (22.6)
ol 1,496 (5.4) 68(3.1) 284 (6.0) 1,073 (5.9) 71 (3.1)
v 13,675 (49.8) 815 (37.7) 1,217 (25.6) 10,302 (56.4) 1,341 (58.3)
FAE 2,403 (8.7) 130 (6.0) 244 (5.1) 1,872 (10.3) 157 (6.8)
o 1,569 (5.7) 222 (10.3) 166 (3.5) 1,015 (5.6) 166 (7.2)
g5 634 (2.3) 24 (1.1) 48 (1.0) 502 (2.8) 60 (2.6)
=k 773 (2.8) 34 (1.6) 157 (3.3) 531 (2.9) 51 (2.2)
ZAk 396 (1.4) 41 (1.9 25 (0.5) 284 (1.6) 46 (2.0
Az 43 (0.2) 1(0.0) 3(0.1) 34 (0.2) 5(0.2)
A 1,007 (3.7) 56 (2.6) 65 (1.4) 763 (4.2) 123 (5.4)
5 827 (3.0) 71 (3.3) 54 (1.1) 619 (3.4) 83 (3.6)
= 1,156 (4.2) 46 (2.1) 139 (2.9) 820 (4.5) 151 (6.6)
qE 962 (3.5) 60 (2.8) 64 (1.3) 773 (4.2) 65 (2.8
Aqd 645 (2.3) 18 (0.8) 29 (0.6) 473 (2.6) 125 (5.4)
AE 1,598 (5.8) 88 (4.1) 114 (2.4) 1,267 (6.9) 129 (5.6)
e 1,448 (5.3) 23 (1.D) 97 (2.0) 1,173 (6.4) 155 (6.7)
Az 214 (0.8) 1(0.0) 12 (0.3) 176 (1.0) 25 (1.1)
A9 16 (0.1) 12 (0.6) 4(0.1) 0 (0.0) 0 (0.0)

9= (%). SD=standard deviation. “60A] ©]4}.
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E 3. Ho] 59 Al7|o] tE F33H8 9 P E(2022.9.3. EFA 71F)
) QO[FEHO| 2|
| HEHO| A 0| HEHO| M|
=F (2020.1.20~ (2020.1.20~ (2021.7.25-  BA.1/BA.2 2A BA.5 2A|
2022.9.3) 2021.7.24) 2022.1.15) (2022.1.16- (2022.7.24-
2022.7.23) 2022.9.3)
5318 0.20 2.98 2.14 0.14 0.10
0-94] <0.01 0.00 0.02 <0.01 0.01
10-194) <0.01 0.02 0.04 <0.01 <0.01
20-294] 0.01 0.15 0.19 0.01 <0.01
30-394] 0.02 0.45 0.56 0.01 0.01
40-49A4 0.05 1.04 0.97 0.02 0.02
50-594] 0.12 2.26 1.91 0.06 0.04
60-6941 0.32 531 3.58 0.19 0.11
70-79A] 0.92 13.63 8.87 0.67 0.38
804 o]4+ 2.97 25.42 19.74 2.63 1.51
g g 0.12 1.15 0.95 0.10 0.05
0-94] <0.01 0.00 0.01 <0.01 <0.01
10-194) <0.01 0.00 0.00 <0.01 <0.01
20-294] <0.01 0.02 0.01 <0.01 <0.01
30-394] <0.01 0.04 0.04 <0.01 <0.01
40-49A] 0.01 0.07 0.11 0.01 0.01
50-594] 0.04 0.31 0.36 0.03 0.02
60-69A4] 0.13 1.14 1.16 0.10 0.04
70-794 0.53 557 4.40 0.45 0.19
804 o]+ 2.30 18.65 14.67 2.15 0.90
A& GEE, 1009 H9) 6.75 0.53 3.69 13.09 7.42
0-94] 0.10 0.00 0.03 0.24 0.18
10-194) 0.04 0.00 0.00 0.11 0.07
20-294] 0.13 0.01 0.06 0.26 0.15
30-394] 0.25 0.02 0.20 0.39 0.40
40-49A] 0.58 0.03 0.38 1.10 073
50-594] 1.68 0.15 1.07 3.02 1.95
60-69A4] 5.66 0.50 456 9.69 5.26
70-794 2159 2.05 13.96 38.85 23.78
804 o]+ 97.34 6.83 43.43 199.93 108.95
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Severity of COVID-19 Associated with SARS—-CoV-2 Variants
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ABSTRACT

We aimed to identify the severity of the Coronavirus disease 2019 specifically according to the SARS-CoV-2 variant in
the Republic of Korea by describing the number of severe/critical cases and deaths, case severity rate (CSR) and case fatality
rate (CFR). A total of 23,496,849 confirmed cases were reported during January 20, 2020 to September 3, 2022. 26,472
(0.11%) cases were considered severe/critical and 27,471 (0.12%) resulted in death. The omicron BA.1/BA.2 period showed
most severe/critical cases and deaths accounting for 40.7% (10,772 patients) and 66.4% (18,252 patients), respectively. In the
omicron variant dominant period, the proportion of the age 80 and over saw on increase in severe/critical cases and deaths
by 26.4%p, 7.4%p, respectively, than those in the delta dominant period. The CSR and CFR were 0.20% and 0.12% over that
period. The CSR decreased from 2.98% in the pre-delta dominant period to 2.14% in the delta dominant period, and 0.14% in
the omicron BA.1/BA.2 period. CFR was also highest at 1.15% in the pre-delta dominant period and decreased to 0.95% in the
delta dominant period, 0.10% in the omicron BA.1/BA.2 period. Despite the increase in severity of the delta variant, overall
severity decreased in the delta dominant period showing continuous decrease in the omicron dominant period. In the omicron
dominant period, the proportion of the elderly of severe/critical and fatal condition increased which suggests the importance of

focusing on the response strategy of the elderly.

Key words: COVID-19; SARS-CoV-2; COVID-19 severity; COVID-19 variants; COVID-19 deaths
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Introduction disease 2019 (COVID-19) first reported in China in late 2019

was a new, previously unidentified strain of coronavirus, and
Coronaviruses that infect humans can cause common its severity was then unknown [2]. In addition, COVID-19 has
colds, such as HCoV-229E and HCoV-NLG3. They can also continued to spread worldwide, resulting in variants of SARS-

cause severe respiratory diseases, such as severe acute respira- CoV-2. At the same time, the characteristics of the virus, such

tory syndrome coronavirus (SARS-CoV) and Middle East re-

spiratory syndrome-related coronavirus [1]. The Coronavirus
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as transmissibility and severity, have gradually changed. The

Alpha variant, which was first reported in the United Kingdom
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Key messages
(D What is known previously?

As the COVID-19 pandemic continues, changes in the
immunity of population due to SARS-CoV-2 variants,
vaccination, and re-infection have been affecting the se-
verity of COVID-19 infection.

(@ What new information is presented?

Despite the high severity of delta variant, the sever-
ity of COVID-19 have been decreased in whole period.
However, in the omicron dominant period, the propor-
tion of the age 80 and over among severe/critical cases
and deaths increased with 26.4%p, 7.4%p, respectively
than those in the delta dominant period.

® What are implications?

As the proportion of severe/critical and deaths cases of
the elderly has increased, it is important to focus on the
response strategy to the elderly.

(UK) in late 2020, caused large number of confirmed cases
in the UK that winter, and studies have demonstrated that it
has increased transmissibility [3]. The Alpha variant was first
reported in the Republic of Korea (ROK) in December 2020
and has since spread throughout various communities, but
the detection rate in variant testing among confirmed cases
in the ROK was no more than 50% [4]. Among the signifi-
cant variants designated by the World Health Organization
(WHO), the Beta and Gamma variants also reported in the
ROK. Similarly, the detection rate was not more than 50% [4].
However, not only did the Delta and Omicron variants cause
large-scale community outbreaks after their introduction in
the ROK, but outbreaks have been reported in more than 200
countries worldwide [5]. The characteristics of these viruses

were distinctly different from the preexisting viruses, ushering

www.phwr.org Vol 15, No 47, 2022

in a new phase of the COVID-19 pandemic [6]. Both variants
have been reported to have increased transmissibility, though
the severity has increased for the Delta variant and decreased
for the Omicron variant [7-9].

Meanwhile, through the rapid development of COVID-19
vaccines, the world has largely been vaccinated against
COVID-19 since the end of 2020; this has played a significant
role in preventing not only COVID-19 infection but also the
progression to severe diseases. Studies on the preventive effects
of COVID-19 vaccination found that the preventive effect of
infection during COVID-19 vaccination periods decreased
from 83% one month after vaccination to 22% five months af-
ter vaccination. In particular, the appearance of variants char-
acterized by immune evasion reduced the preventive effects
through vaccination [10-12]. However, the preventive effects
of vaccination against severe infections that can lead to severe
or critical conditions or death during COVID-19 infection
have remained high over time [10]. In the ROK, COVID-19
vaccination began for elderly in February 2021, and, as of
October 4, 2022, 87.1% of the population has received the sec-
ond dose and 65.5%, the third or more doses [13].

The domestic and global public health response to the
COVID-19 pandemic, which has been going on for more than
2 years, is shifting from strong control policies for defeating the
disease to mitigation policies for living with COVID-19 [14-
16]. As the COVID-19 response strategy has been changed
to minimize impacts from COVID-19, the size of the se-
vere cases and severity including severe, critical cases and
death related COVID-19 have been used as essential indica-
tors for establishing response strategies. Therefore, this report
aimed to identify the severe/critical cases and deaths related to

COVID-19 that had changed due to the changed due to the
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continuous emergence of new variants and the implementation
of COVID-19 vaccination over the last 2 years and 7 months
since the first case of COVID-19 occurred in January 2020.
We calculate the case severity rate and case fatality rate to de-
termine the priority and scope of COVID-19 response policies
and to use the results of this study as evidence for preparing

relevant health care resources.

Methods

1. Study Population

Among the COVID-19 confirmed cases reported from
January 20, 2020, when the first COVID-19 case was reported
in the ROK, to September 3, 2022, those who progressed to se-
vere or critical conditions or death were monitored. The pan-
demic periods were classified according to the predominant
variants of COVID-19 to identify the scale and demograph-
ic characteristics of the outbreak. A confirmed COVID-19
case was defined as a person whose infection was confirmed
through RT-PCR or virus isolation following the COVID-19
response guidelines or a person with symptoms of COVID-19
who were diagnosed by a doctor after a positive rapid antigen
test (for professionals) or emergency screening test. The sever-
ity was classified as “severe or critical condition” and “death.”
The severity rate included both “severe or critical condition”
and “death.” The fatality rate included only death. The severity
rate was calculated together with death cases due to the possi-
bility of an underestimation of severity, as some patients with
severe conditions from long-term care facilities died without
experiencing critical conditions and can be excluded from the
monitoring of severe cases. The severe or critical conditions

were defined as patients isolated at a medical institution after

2886

being diagnosed with COVID-19. They received non-invasive
or invasive ventilation, high-flow oxygen therapy, extracorpo-
real membrane oxygenation, or continuous renal replacement
therapy following the Korean COVID-19 response guideline
based on ‘the Ordinal scale for clinical improvement’ suggest-
ed by the WHO at the beginning of the COVID-19 pandemic
[17,18]. The clinical status of confirmed cases was moni-
tored based on data and telephone communication report-
ed by public health centers and medical institutions through
the COVID-19 Patient Management Information System
(Central Diseases Control Headquarters) and the Health
and Medical Resources Integrated Reporting Portal System
(Central Disaster Management Investigation Headquarters).
The deaths were counted as COVID-19-related deaths after
excluding deaths from foreign causes. This was done by in-
vestigating those reported as deaths of confirmed COVID-19
cases following the Infectious Disease Control and Prevention
Act. Considering the progression to be “severe or critical” and
“death” after COVID-19 diagnosis, the clinical progress of

confirmed cases was monitored until September 17, 2022.

2. Data Analysis

The epidemic periods were divided based on the week in
which more than 50% tested positive for weekly variant tests
according to the reporting date of the SARS-CoV-2 variant
analysis. The epidemic was divided into the following peri-
ods: before the Delta variant was dominant (January 1, 2020
to July 24, 2021), when the Delta variant was dominant (July
25, 2021 to January 15, 2022), and when the Omicron vari-
ant was dominant (January 16, 2022 to September 3, 2022).
In detail, the Omicron variant dominant period was divided

into the BA.1 and BA.2 dominant period (January 16, 2022

www.phwr.org Vol 15, No 47, 2022
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to July 23, 2022) and BA.5 dominant period (July 24, 2022
to September 3, 2022) based on BA.5. Vaccination history
was classified based on the final vaccination history 14 days
before the COVID-19 diagnosis. In the case of Janssen, this
was considered as receiving the second dose after receiving
the first dose. To understand the scale and characteristics of
the occurrence of severe and critical patients and deaths, de-
mographic characteristics, including sex and age, vaccination
rate, and incidence status by reported region according to the
epidemic periods, were calculated based on the date of diag-
nosis confirmation. In addition, to understand the severity of
COVID-19 according to the epidemic periods, the severity was
divided into two levels to calculate the case severity rate (CSR)
and case fatality rate (CFR) of each epidemic period and week.
CSR was calculated as the proportion (%) of severe or critical
patients among confirmed patients during the relevant peri-
ods (epidemic periods and weeks). CFR was calculated as the
proportion (%) of deaths among confirmed patients during the
relevant periods (epidemic periods and weeks). In addition, to
understand the scale of deaths relative to the total population,
mortality rates by periods were calculated on a weekly average
and per million people for the proportion of deaths in the to-
tal population. To compare the severity by age, the age group
was divided into 10-year-old units to calculate the severity, fa-
tality, and mortality rates. We used the Excel 2016 program

(Microsoft, Redmond, WA, USA) for all of the analyses.

Results

From COVID-19 first reported to now, September 3,
2022, 23,496,820 confirmed cases were reported in the ROK,

of which 26,472 (0.11%) were in severe or critical conditions

www.phwr.org Vol 15, No 47, 2022

and 27,471 (0.12%) died. Among the patients who were rec-
ognized as having severe or critical conditions after being diag-
nosed with COVID-19, 7,507 died, and 46,436 (0.20%) pro-

gressed to severe or critical conditions or death in total.

1. Status of Patients with Severe or Critical Conditions

Of the 26,472 patients with severe or critical conditions
confirmed during the COVID-19 outbreak, the highest num-
ber of patients with severe or critical conditions, which ac-
counted for 40.7% (10,772) of all patients with severe or criti-
cal conditions, occurred during the Omicron BA.1/BA.2 dom-
inant period (Table 1). Additionally, this period accounted for
78.6% of the total confirmed cases. Compared to the Delta
variant dominant periods, the number of confirmed cases in-
creased sharply (34.1 times) and the number of patients with
severe or critical conditions increased (1.3 times) during the
Omicron BA.1/BA.2 dominant period (Figure 1). However,
due to the decrease in the severity of the Omicron variant, the
increase in the number of patients with severe or critical con-
ditions was low compared to the increase in confirmed cases.
Males accounted for more than 56% of the total period, which
was 13% more than females. The average age of the patients
with severe or critical conditions gradually increased from
67.7 years (+13.7 years) before the Delta variant dominance
to 74.6 years (+15.7 years) during the Omicron BA.5 domi-
nant period. The proportion of patients over 80 years of age
increased by 26.3%, from 20.3% prior to the dominance of the
Delta variant to 46.6% during the Omicron BA.5 dominant
period. Before the Delta variant dominant period, 97.3% were
unvaccinated, whereas 73.1% were vaccinated with at least one
dose during the Omicron variant dominant period due to the

improving vaccination rate. The metropolitan area, including
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Table 1. Characteristics of COVID-19” severe/critical cases” by period (as of September 3, 2022)
Pre-Delta Delta Omicron dominant period
Class Total domi . . .
ominant period dominant period BA.1/BA.2 BA.5
Total 26,472 (100.0) 4,665 (100.0) 8,296 (100.0) 10,772 (100.0) 2,739 (100.0)
Sex
Male 15,303 (57.8) 2,792 (59.8) 4,775 (57.6) 6,184 (57.4) 1,552 (56.7)
Female 11,169 (42.2) 1,873 (40.2) 3,521 (42.4) 4,588 (42.6) 1,187 (43.3)
Age
Average (£SD) 69.9+£15.7 67.7+13.7 66.0+15.4 72.7+15.8 74.6£15.7
0-9yr 103 (0.4) 0(0.0) 6(0.1) 77 (0.7) 20(0.7)
10-19 yr 107 (0.4) 3(0.1) 21 (0.3) 68 (0.6) 15 (0.5)
20-29 yr 303 (1.1) 44 (0.9) 129 (1.6) 108 (1.0) 22(0.8)
30-39 yr 768 (2.9) 116 (2.5) 399 (4.8) 199 (1.8) 54 (2.0)
40-49 yr 1,398 (5.3) 298 (6.4) 664 (8.0 356 (3.3) 80 (2.9)
50-59 yr 2,837 (10.7) 730 (15.6) 1,150 (13.9) 800 (7.4) 157 (5.7)
60-69 yr 5,966 (22.5) 1,240 (26.6) 2,217 (26.7) 2,090 (19.4) 419 (15.3)
70-79 yr 6,948 (26.2) 1,289 (27.6) 2,084 (25.1) 2,880 (26.7) 695 (25.4)
=80 yr 8,042 (30.4) 945 (20.3) 1,626 (19.6) 4,194 (38.9) 1,277 (46.6)
>60 yrc) 20,956 (79.2) 3,474 (74.5) 5,927 (71.4) 9,164 (85.1) 2,391 (87.3)
Vaccination
None 14,627 (55.3) 4,539 (97.3) 5,031 (60.6) 4,321 (40.1) 736 (26.9)
1 dose 1,100 (4.2) 118 (2.5) 580 (7.0) 347 (3.2) 55 (2.0)
2 dose 4,552 (17.2) 8(0.2) 2,595 (31.3) 1,656 (15.4) 293 (10.7)
>3 dose 6,193 (23.4) 0(0.0) 90 (1.1) 4,448 (41.3) 1,655 (60.4)
Region
Metropolitan area 17,279 (65.3) 3,402 (72.9) 6,184 (74.5) 0,172 (57.3) 1,521 (55.5)
Seoul 8,118 (30.7) 1,876 (40.2) 3,348 (40.4) 2,348 (21.8) 546 (19.9)
Gyeonggi 7,115 (26.9) 1,238 (26.5) 2,255 (27.2) 2,845 (26.4) 777 (28.4)
Incheon 2,046 (7.7) 288 (6.2) 581 (7.0) 979 (9.1) 198 (7.2)
Non-metropolitan area 9,068 (34.3) 1,166 (25.0) 2,085 (25.1) 4,599 (42.7) 1,218 (44.5)
Busan 1,493 (5.6) 156 (3.3) 433 (5.2) 738 (6.9) 166 (6.1)
Daegu 1,266 (4.8) 240 (5.1) 258 (3.1) 626 (5.8) 142 (5.2)
Gwangju 532 (2.0) 65 (1.4) 70 (0.8) 305 (2.8) 92 (3.4)
Daejeon 591 (2.2) 71 (1.5) 168 (2.0) 275 (2.6) 77 (2.8)
Ulsan 440 (1.7) 75 (1.6) 99 (1.2) 200 (1.9) 66 (2.4)
Sejong 55(0.2) 2(0.0) 12 (0.1) 32(0.3) 9(0.3)
Gangwon 837 (3.2) 99 (2.1) 175 (2.1) 455 (4.2) 108 (3.9)
Chungbuk 532 (2.0) 64 (1.4) 138 (1.7) 268 (2.5) 62(2.3)
Chungnam 903 (3.4) 97 (2.1) 226 (2.7) 411 (3.8) 169 (6.2)
Jeonbuk 464 (1.8) 58 (1.2) 81 (1.0) 257 (2.4) 68 (2.5)
Jeonnam 425 (1.6) 42 (0.9) 63 (0.8) 248 (2.3) 72 (2.6)
Gyeongbuk 541 (2.0) 94 (2.0) 100 (1.2) 277 (2.6) 70 (2.6)
Gyeongnam 850 (3.2) 88 (1.9) 235 (2.8) 419 (3.9) 108 (3.9)
Jeju 139 (0.5) 15(0.3) 27 (0.3) 88 (0.8) 9(0.3)
Quarantine 125 (0.5) 97 (2.1) 27 (0.3) 1(0.0) 0(0.0)
Values are presented as number (%). SD=standard deviation. “Severe/critical case: Patient who were treated with non-invasive ventilation,
high flow oxygenation, invasive ventilation, Extracorporeal membrane oxygenation (ECMO), Continuous renal replacement treatment (CRRT)
during quarantine from COVID-19. "Number of confirmed cases (=80): Pre-Delta dominant period 187,349 (6,085, 3.2%), Delta dominant
period 500,572 (15,602, 3.1%), Omicron BA.1/BA.2 dominant period 18,457,796 (528,350, 2.9%), Omicron BA.5 dominant period
4,351,103 (153,356, 3.5%). “Over 60s.
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Figure 1. Weekly number of confirmed cases, severe/critical cases and deaths (as of September 3, 2022)

Seoul, Gyeonggi, and Incheon, accounted for 72.9% before the
Delta variant dominance. However, as the proportion of con-
firmed cases in non-metropolitan areas increased during the
Omicron variant dominant period, that of patients with severe
or critical conditions increased from 25.0% before the Delta

variant dominant period to 44.5%.

2. Deaths

Of the 27,471 deaths during the COVID-19 pandemic,
66.4% (18,252) occurred during the Omicron BA.1/BA.2
dominant period. The number of deaths increased (3.6 times)
due to the surge in confirmed cases (34.1 times) during the
Omicron BA.1/BA.2 dominant period. Still, the increase in the
number of deaths was lower than that of confirmed cases due
to the decrease in the severity of the Omicron variant (Table 2,
Figure 1). Differences in sex across the periods were similarly
within 5% for each variant dominance period. The average age
was also similar, being in the range of 77.2-80.2 years. Still, by
age group, the proportion of people over 80 years old increased
from 52.5% (1,135 people) before the dominance of the Delta

variant to 62.3% (11,379 people) during the dominance of

www.phwr.org Vol 15, No 47, 2022

Omicron BA.1/BA.2 and 59.9% (1,378 people) during the
dominance of Omicron BA.5. The unvaccinated rate before
the dominance of the Delta variant was 98.8%. However, dur-
ing the dominant period of the Omicron variant, the unvac-
cinated rate was 29.0% due to the increase in vaccination rate.
Before the dominance of the Delta variant, 61.7% of deaths oc-
curred in the metropolitan area. During the dominance of the
Delta variant, 74.3% of deaths occurred in the metropolitan
area, with an increase in confirmed cases in metropolitan areas.
Additionally, during the Omicron variant dominant period,
58.3% of the total deaths occurred in non-metropolitan areas
due to the increase in confirmed cases in these areas, which was

more than in the metropolitan areas.

3. Trends in Case Severity and Fatality Rates

The case severity rates and case fatality rates during the
pandemic was 0.20%, and the case fatality rate was 0.12%.
These rates were the highest at 2.98% and 1.15%, respectively,
before the Delta variant dominant period and lowest at 0.10%
and 0.05%, respectively, during the Omicron BA.5 dominant

period (Table 3, Figure 2). The case severity rate decreased
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Table 2. Characteristics of COVID-19 deaths by period (as of September 3, 2022)

Pre-Delta domi-

Delta dominant

Omicron dominant period

Class Total X .
nant period period BA.1/BA.2 BA.5
Total 27,471 (100.0) 2,162 (100.0) 4,758 (100.0) 18,252 (100.0) 2,299 (100.0)
Sex
Male 13,437 (48.9) 1,091 (50.5) 2,478 (52.1) 8,677 (47.5) 1,191 (51.8)
Female 14,034 (51.1) 1,071 (49.5) 2,280 (47.9) 9,575 (52.5) 1,108 (48.2)
Age
Average (+SD) 79.5+12.2 78.4+11.4 77.2+12.2 80.2+12.2 79.5+12.6
0-9 yr 31 (0.1) 0 (0.0) 3(0.1) 24 (0.1) 4(0.2)
10-19 yr 16 (0.1) 0(0.0) 0(0.0) 14 (0.1) 2(0.1)
20-29 yr 68(0.2) 5(0.2) 10 (0.2) 47 (0.3) 6(0.3)
30-39 yr 130 (0.5) 11 (0.5) 33(0.7) 70 (0.4) 16 (0.7)
40-49 yr 376 (1.4) 20(0.9) 78 (1.6) 242 (1.3) 36 (1.6)
50-59 yr 1,143 (4.2) 105 (4.9) 232 (4.9) 705 (3.9) 101 (4.4)
60-69 yr 3,200 (11.6) 284 (13.1) 816 (17.2) 1,874 (10.3) 226 (9.8)
70-79 yr 6,326 (23.0) 602 (27.8) 1,297 (27.3) 3,897 (21.4) 530 (23.1)
>80 yr 16,181 (58.9) 1,135 (52.5) 2,289 (48.1) 11,379 (62.3) 1,378 (59.9)
>60 yr’ 25,707 (93.6) 2,021 (93.5) 4,402 (92.5) 17,150 (94.0) 2,134 (92.8)
Vaccination
None 12,429 (45.2) 2,137 (98.8) 2,645 (55.6) 6,981 (38.2) 666 (29.0)
1 dose 1,053 (3.8) 22 (1.0) 260 (5.5) 721 (4.0) 50 (2.2)
2 dose 4,946 (18.0) 3(0.1) 1,786 (37.5) 2,919 (16.0) 238 (10.4)
>3 dose 9,043 (32.9) 0(0.0) 67 (1.4) 7,631 (41.8) 1,345 (58.5)
Region
Metropolitan area 13,780 (50.2) 1,335 (61.7) 3,537 (74.3) 7,950 (43.6) 958 (41.7)
Seoul 5,344 (19.5) 554 (25.6) 1,714 (36.0) 2,708 (14.8) 368 (16.0)
Gyeonggi 6,940 (25.3) 713 (33.0) 1,539 (32.3) 4,169 (22.8) 519 (22.6)
Incheon 1,496 (5.4) 68 (3.1) 284 (6.0) 1,073 (5.9) 71 (3.1)
Non-metropolitan area 13,675 (49.8) 815 (37.7) 1,217 (25.6) 10,302 (56.4) 1,341 (58.3)
Busan 2,403 (8.7) 130 (6.0) 244 (5.1) 1,872 (10.3) 157 (6.8)
Daegu 1,569 (5.7) 222 (10.3) 166 (3.5) 1,015 (5.6) 166 (7.2)
Gwangju 634 (2.3) 24 (1.1) 48 (1.0) 502 (2.8) 60 (2.0)
Daejeon 773 (2.8) 34 (1.6) 157 (3.3) 531(2.9) 51(2.2)
Ulsan 396 (1.4) 41 (1.9) 25(0.5) 284 (1.6) 46 (2.0)
Sejong 43 (0.2) 1(0.0) 3(0.1) 34(0.2) 5(0.2)
Gangwon 1,007 (3.7) 56 (2.6) 65 (1.4) 763 (4.2) 123 (5.4)
Chungbuk 827 (3.0) 71 (3.3) 54 (1.1) 619 (3.4) 83 (3.0)
Chungnam 1,156 (4.2) 46 (2.1) 139 (2.9) 820 (4.5) 151 (6.6)
Jeonbuk 962 (3.5) 60 (2.8) 64 (1.3) 773 (4.2) 65 (2.8)
Jeonnam 645 (2.3) 18 (0.8) 29 (0.6) 473 (2.6) 125 (5.4)
Gyeongbuk 1,598 (5.8) 88 (4.1) 114 (2.4) 1,267 (6.9) 129 (5.0)
Gyeongnam 1,448 (5.3) 23 (1.1) 97 (2.0) 1,173 (6.4) 155 (6.7)
Jeju 214 (0.8) 1(0.0) 12 (0.3) 176 (1.0) 25 (1.1)
Quarantine 16 (0.1) 12 (0.6) 4(0.1) 0 (0.0) 0 (0.0)

Values are presented as number (%). SD=standard deviation. YOver 60s.
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Table 3. Case severity rate and case fatality rate by variant dominant period (as of September 3, 2022)
Total Pre-Delta Delta Omicron dominant period
oss a0 oo Semiunipeied dommpeod ~ myens | mhe
P Jul 24, 2021) Jan 15, 2022) Jul 23, 2022) Sep 3, 2022)
Case severity rate” 0.20 2.98 2.14 0.14 0.10
0-9 yr <0.01 0.00 0.02 <0.01 0.01
10-19 yr <0.01 0.02 0.04 <0.01 <0.01
20-29 yr 0.01 0.15 0.19 0.01 <0.01
30-39 yr 0.02 0.45 0.56 0.01 0.01
40-49 yr 0.05 1.04 0.97 0.02 0.02
50-59 yr 0.12 2.26 1.91 0.06 0.04
60-69 yr 0.32 5.31 3.58 0.19 0.11
70-79 yr 0.92 13.63 8.87 0.67 0.38
=80 yr 2.97 25.42 19.74 2.63 1.51
Case fatality rate” 0.12 1.15 0.95 0.10 0.05
0-9 yr <0.01 0.00 0.01 <0.01 <0.01
10-19 yr <0.01 0.00 0.00 <0.01 <0.01
20-29 yr <0.01 0.02 0.01 <0.01 <0.01
30-39 yr <0.01 0.04 0.04 <0.01 <0.01
40-49 yr 0.01 0.07 0.11 0.01 0.01
50-59 yr 0.04 0.31 0.36 0.03 0.02
60-69 yr 0.13 1.14 1.16 0.10 0.04
70-79 yr 0.53 5.57 4.40 0.45 0.19
=80 yr 2.30 18.65 14.67 2.15 0.90
Mortality rate (Weekly 6.75 0.53 3.69 13.09 7.42
average, per 1,000.000)
0-9 yr 0.10 0.00 0.03 0.24 0.18
10-19 yr 0.04 0.00 0.00 0.11 0.07
20-29 yr 0.13 0.01 0.06 0.26 0.15
30-39 yr 0.25 0.02 0.20 0.39 0.40
40-49 yr 0.58 0.03 0.38 1.10 0.73
50-59 yr 1.68 0.15 1.07 3.02 1.95
60-69 yr 5.66 0.50 456 9.69 5.26
7079 yr 21.59 2.05 13.96 38.85 23.78
=80 yr 97.34 6.83 43.43 199.93 108.95
Values are presented as %. “Case severity rate: (number of severe/critical cases and deaths among confirmed cases in specific period)/number
of confirmed cases in specific period*100. "Case fatality rate: (number of deaths among confirmed cases in specific period)/number of
confirmed cases in specific period*100.

from 2.98% before the dominance of the Delta variant to 2.14% dominant period. It decreased to 0.10% during the Omicron
during the Delta variant dominant period. It decreased fur- BA.5 dominant period (Figure 2). The case fatality rate also de-
ther to 0.14% during the Omicron BA.1/BA.2 dominant pe- creased from 1.15% before the Delta variant dominant period

riod, which was one-fifteenth the rate during the Delta variant to 0.95% during the Delta variant dominant period and 0.10%
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Figure 2. Weekly case severity rate and case fatality rate (as of September 3, 2022)

during the dominance of Omicron BA.1/BA.2, which was one-
tenth the rate as when the Delta variant was dominant. During
the Omicron BA.5 dominant period, the case fatality rate de-
creased to 0.05%, half of that during the Omicron BA.1/BA.2
dominant period.

The severity, fatality, and mortality rates by periods and age
groups all increased with age, and there were differences in the
level of severity change according to epidemic periods for each
age group. During the transition from before the dominance of
the Delta variant to the dominance of the Delta variant, the case

severity rate increased among those in their 30s or younger
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and decreased among those in their 40s. The case fatality rate
increased among those in their 60s or younger and decreased
among those in their 70s. During the transition from the dom-
inance of the Delta variant to that of the Omicron variant, se-
verity and case fatality rates in all age groups decreased, with
the largest relative decline among those in their 30s (0.56% >
0.01%, 1/61 times) and the smallest decline among those in
their 80s (19.74% > 2.63%, 1/8 times) among adults over 20
years of age. The absolute risk decreased the most in the age
group over 80 years at 17.11%. Regarding the case fatality rate,

the relative risk also decreased the most among those in their
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30s (0.045% = 0.003%, 1/17 times) and decreased the least
among those in their 80s (14.67 > 2.15%, 1/7 times). The
largest absoulte reduction in case fatality rate was among those
over 80 years of age, with a decrease of 12.52%. During the
Omicron BA.1/BA.2 dominant period, the severity and case
fatality rates were less than 1% in all age groups except those
80 years of age and older. During the Omicron BA.5 dominant
period, the case severity rate was less than 1% in all age groups
except those 80 years of age and older, and the case fatality rate
was less than 1% in all age groups.

The mortality rate was the highest at an average of 13 per
million per week due to the explosive increase in confirmed
cases during the Omicron BA.1/BA.2 dominant period. The
absolute risk also increased sharply with age, with a weekly
average of 200 death per million people during the Omicron
BA.1/BA.2 dominant period for those over 80 years of age and
109 deaths per million during the Omicron BA.5 dominant

period.

Discussion (Conclusion)

This report analyzed the trend of the severity of COVID-19
from the date of the first confirmed case of COVID-19 in the
ROK to the latest at the time of writing (September 3, 2022).
We categorized the patients by severity (severe or critical con-
ditions and death), period, and demographic through monitor-
ing the clinical status of COVID-19 cases. In the period before
the dominance of the Delta variant, the case severity rate was
2.98%; it was up to 6.95% in its weekly rate. The increase and
decrease were repeated in the first year of the COVID-19 out-
break but gradually remained constant from 2021. The Delta

variant has been reported to be more transmissible and severe

www.phwr.org Vol 15, No 47, 2022

than the preexisting viruses [7]. Whereas, in the ROK, the se-
verity of all age groups during the Delta variant dominant peri-
od decreased to 2.14%. When divided by age group, there were
differences in the increase or decrease in severity. The case
severity rate increased among those in their 30s or younger,
and the case fatality rate increased among those in their 60s or
younger.

On the other hand, during the period of dominance of the
Omicron variant, a sharp decrease in severity in all age groups
was found, which was consistent with a global decrease in the
severity of the Omicron variant [8,9]. However, the Omicron
variant is more transmissible than preexisting variants and acts
via immune evasion. Thus, the number of confirmed cases in-
creased sharply by more than 30 times on average per day dur-
ing the Omicron BA.1/BA.2 dominant period compared to
the Delta variant dominant period, leading to the increase in
the number of patients with severe or critical conditions and
deaths. However, due to the decrease in severity, this increase
rate was lower than the increase rate of confirmed cases, with
a 1.3-fold increase in severe or critical cases and a 3.8-fold in-
crease in deaths. The absolute reduction in severity during the
Omicron BA.1/BA.2 dominant period compared to the Delta
variant dominant period in the adult age groups over 20 years
old was greatest in the group over 80 years of age, though the
relatively smallest decrease was among those over 80 years of
age compared to other age groups. This suggests that severe or
critical cases and deaths are mostly in elderly over 80 years of
age, when the severity has decreased due to the Omicron vari-
ant, indicating that appropriate measures for elderly are more
important than before.

While responding to COVID-19 in the ROK, the results

of monitoring COVID-19 severity were used as evidence for
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establishing response strategy strategies by periods. In early
2020, the severity of the outbreak was unknown; therefore,
all confirmed patients were hospitalized in isolation. Through
monitoring the severity of the confirmed cases, asymptom-
atic and mild confirmed cases were separated and managed in
Residential Treatment Centers and as inpatients, which dis-
tributed health and medical resources for treating severe cases
on time. With the announcement of the roadmap for gradual
return to normal in October 2021, the COVID-19 response
strategy focused on curbing the occurrence of severe cases
caused by COVID-19 infection. Accordingly, the number of
new severe or critical cases was a key indicator in the risk as-
sessment of COVID-19. In addition, the results of monitoring
severe or critical cases and deaths are used as primary data for
the evaluation of vaccine effectiveness and the severity of a new
variant of SARS-CoV-2.

The limitations of this report were as follows. First, the
COVID-19 Severe Patient Surveillance System collects clinical
information and registration reported by public health centers
and medical institutions. Thus, cases in which clinical infor-
mation is not reported in a timely manner or deaths are not
captured, which may cause an underestimation. Second, since
the data was classified based on the vaccination history entered
into the immunization system, it was impossible to adjust the
cases in which vaccination history was incorrectly entered.
Third, this report was a result of analyzing only crude rates and
did not adjust for differences in the demographic characteris-
tics of confirmed cases, such as age and periods. However, it
was possible to identify trends in the severity of confirmed cas-
es with multiple characteristics for the purpose of viewing the
severity of entire communities.

The severity of COVID-19 has decreased as the Omicron

2894

variant has become dominant, but as there is a large proportion
of elderly among severe cases, the management of this popula-
tion is becoming more important. In addition, the impact of
the COVID-19 epidemic on various communities continues
to change due to the emergence of new variants, the increase
in vaccination, the decrease in the prevention effect over time
after vaccination, the increase in reinfection due to immune
evasion despite the the patient’s infectious history, and the in-
crease in the number of unconfirmed infections in various
communities. As such, it is necessary to closely monitor the se-
verity of COVID-19 in these communities and to establish re-

sponse strategies accordingly.
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QuickStats

Trends in the Proportion of Korean Adolescents Engaged in
Physical Activities, 2011-2021

The proportions of adolescent boys and girls engaged in physical activities in 2021 were 20.7% and 8.1%, respectively,

which were higher than those in 2020. In 2021, the proportions of boys and middle school students engaged in physical activi-

ties were higher than those of girls and high school students, respectively (Figures 1 and 2, respectively).
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Figure 1. Trends in the proportion of adolescents engaged in
physical activities by sex, 2011-2021

*Physical activities: activities with a duration of =60 minutes in a
day for =5 days in the most recent 7 days that increase heart rate
(above the normal rate of the individual) or cause one to be out of

breath.
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Figure 2. Trends in the proportion of adolescents engaged in
physical activities by school level, 2011-2021

“Physical activities: activities with a duration of =60 minutes in a
day for =5 days in the most recent 7 days that increase heart rate
(above the normal rate of the individual) or cause one to be out of

breath.

Source: The 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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