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ABSTRACT

Purpose: The coronavirus disease 2019 (COVID-19) pandemic has caused changes in the daily lives
of Korean adolescents and affected their emotional well-being. This study compared lifestyle
factors and the mental health status of adolescents before and during the COVID-19 pandemic.
Methods: We conducted a secondary analysis using data from a national cross-sectional cohort
(Korean Youth Risk Behavior Web-based Survey, KYRBS) collected in 2019 before the COVID-19
outbreak and in 2020 during the pandemic. This study included 57,303 students from the 2019
KYRBS and 54,948 from the 2020 KYRBS. Lifestyle factors such as dietary habits, physical activity
levels, time spent studying, duration of Internet use, and mental health status, including perceived
stress, experience of depressive mood, and suicidal ideation and attempts, were included in the
analyses.
Results: The perceived stress levels, self-reported depressive mood, and suicidal thoughts and
attempts were lower in the students surveyed in 2020 during the COVID-19 pandemic than in the
students surveyed in 2019 before the COVID-19 outbreak. The time spent studying and sleep
duration decreased compared to before the pandemic, and sleep satisfaction increased during the
COVID-19 pandemic.
Discussion: Our results showed an improvement in mental health status in Korean adolescents
during the pandemic, but caution is needed when interpreting these results. Future research is
needed to determine the effects of a long-lasting pandemic on mental health and lifestyle factors
in adolescents.

© 2022 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

IMPLICATIONS AND
CONTRIBUTION

The COVID-19 pandemic
has changed in the daily
lifestyle factors of adoles-
cents and affected their
mental health status. This
study confirms the impact
of the pandemic on
Korean adolescents using
national cross-sectional
cohort data collected in
2019 before the COVID-19
outbreak and in 2020
during the pandemic.
These results show that
perceived stress and the
risk of experiencing
depressive mood and sui-
cidal ideation/attempts
were reduced during the
pandemic.

Check for
updates

In November 2019, a novel coronavirus (2019-nCoV) broke
out in Wuhan, China, and the coronavirus disease 2019 (COVID-
19) pandemic has spread rapidly across all continents [1,2]. In
South Korea, the COVID-19 outbreak began in January 2020, and
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after February 19, the number of infected people has increased
rapidly [3]. Many changes have occurred in people’s daily lives, to
prevent the spread of 2019-nCoV infection during the pandemic.
The Korean government conducted a “social distancing”
campaign to minimize contact between people and recom-
mended minimizing people’s outside activities. Due to school
closures, students have experienced unprecedented disruptions
in their daily lives [4] and have participated in classes at home via
the Internet instead of attending school. As the COVID-19
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pandemic continues, people have experienced emotional diffi-
culties in adapting to new environments, and the number of
people reporting emotional difficulties has increased [5—9]. In a
previous study on Koreans, >40% of participants reported clini-
cally significant levels of depression, anxiety, or stress because of
the pandemic [5]. Similar findings on the deterioration of mental
health caused by COVID-19 have been reported elsewhere [6—8].
An increased rate of mental health issues such as depression,
insomnia, and high perceived stress has been observed because
of the COVID-19 pandemic in Italy [7]. People with pre-existing
mental illness reported worsening psychiatric symptoms, and a
decrease in psychological well-being was observed in the general
population [8].

Adolescence is the stage of transition to adulthood and an
important period of identity development [10]. In this process,
adolescents may also experience several changes in their lifestyle
and are vulnerable to the influence of social environments [11].
They may have difficulty controlling their emotions, and the risk
of developing mental disorders such as depressive and anxiety
disorders are increased [12,13]. Deterioration in adolescents’
mental health can cause a decline in the functioning of daily life,
including academic achievement, and it can have a negative ef-
fect until adulthood [14,15]. The pandemic has made it impos-
sible for adolescents to attend school regularly, and restrictions
that can negatively affect the daily lives of adolescents have
continued. School closures and restrictions are expected to
negatively affect the mental health of adolescents [16]. In a
recent review, Racine et al. [9] reported an increase in depressive
and anxiety symptoms among children and adolescents in the
United States and China during the pandemic. In countries where
the pandemic is expected to prolong, the mental health of ado-
lescents is at risk of worsening; therefore, it is important to
identify high-risk adolescents who can be adversely affected.

Previous studies have reported findings on the association
between COVID-19 and adolescents’ mental health; however,
studies using a nationally representative sample that represents
adolescents in each country are limited, and this is the first such
sample with Koreans. We compared the mental health and life-
style factors of Korean adolescents through the youth survey data
conducted in 2019 before the 2019-nCoV outbreak and in 2020
during the pandemic. We intended to identify the changes in
mental health status and lifestyle factors of Korean adolescents
during the COVID-19 pandemic. Similar to previous studies, we
hypothesized that (1) Korean adolescents will experience greater
perceived stress, depressive mood, suicidal ideation, and suicide
attempts during the pandemic than before the pandemic; and (2)
there will be changes in lifestyle factors of Korean adolescents
due to the COVID-19 pandemic, and that these changes will affect
the mental status of adolescents. In addition, we hypothesized
that there would be a difference in the impact of the COVID-19
pandemic according to sex and age, and we examined changes
in the mental health status of each group according to sex and
school level.

Methods
Participants

We performed a secondary data analysis using the 2019
Korean Youth Risk Behavior Web-based Survey (KYRBS) data and

2020 KYRBS data files for the SPSS program provided by the
Korea Centers for Disease Control and Prevention Agency

(KDCA). The KYRBS is a cross-sectional study conducted with
students aged 12—18 years at 400 middle schools and 400 high
schools using a multi-stage cluster sampling design. The KYRBS
is conducted annually by the KDCA to evaluate the physical and
mental health status of Korean students and was introduced in a
previously published paper [17]. A detailed description of the
KYRBS is provided in Supplemental Information 1. Due to the
COVID-19 pandemic, the 2020 KYRBS was conducted with stu-
dents from 398 middle schools and 395 high schools. The 2019
KYRBS was conducted from June to July 2019, and 57,303 stu-
dents participated in the study. The 2020 KYRBS was conducted
from August to November 2020, and 54,948 students partici-
pated (see Supplemental Information 1). The analyses included
participant demographics, perceived health status, lifestyle fac-
tors, and mental health-related data.

Assessment

Demographic information and perceived health status. Individual
demographic data such as sex, school grade, academic achieve-
ment, household economic status, and type of residence were
included in the analyses. Academic achievement and household
economic status were subjectively evaluated by respondents and
were classified into five categories: “upper”, “upper middle”,
“middle”, “lower middle”, and “lower”. Participants subjectively
reported information related to their health status, weight, and

body perception.

Lifestyle factors. Variable lifestyle factors, such as breakfast fre-
quency, physical activity level, sleep habits, sitting time spent
studying, and duration of Internet/smartphone use were
included in the analyses. Participants responded to the frequency
of breakfast consumption and the number of days of physical
activity in the preceding 7 days. The question on physical activity
assessed the number of days on which their heart rate was higher
than usual or whether they engaged in 60 minutes or more of
physical activity, which left them breathless, regardless of the
type of physical activity. For sleeping habits, participants
answered questions on their weekday bedtime and wake-up
time, which were used to calculate their total weekday sleep
time. We excluded participants who reported sleep durations of
<3 hours or >15 hours because the reliability of this response
was considered questionable. Participants were also asked to
report the average sitting time spent studying and the average
Internet/smartphone usage time. The question about Internet/
smartphone usage time was different in the 2019 and 2020
KYRBS. In the 2019 KYRBS, Internet usage time was used, and in
the 2020 KYRBS, smartphone usage time was evaluated, and the
period was revised from 30 to 7 days for the convenience of
answering (see Supplemental Information 1). We also assessed
other lifestyle factors, including smoking, alcohol use, sexual
activity, and hospital treatment for violent events within 1 year.

Mental health status and suicidality. The degree of stress
perceived by individuals and their experience of depressive
mood were investigated. The individual perceived stress level
was classified into five responses: “very much”, “a lot,” “a little”,
“not much”, and “not at all”. Experience of depressive mood was
evaluated through the question “During the last 12 months, have
you ever had enough sad or desperate times to stop your daily
activities for 2 weeks?” Experience of depressive mood persist-
ing for more than 2 weeks is one of the core symptoms of major
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Table 1
Sociodemographic characteristics and perceived health status
Variables 2019 (n: 51,651) 2020 (n: 46,475) t or 2 p value Effect size
Age, years 14.99 + 1.78 15.12 + 1.77 <.001 0.0732
Sex, female, N (%) 25,061 (48.5) 22,318 (48.0) 2.433 119 0.0050
Perceived economic status, N (%) 1.361 851 0.0037
Upper 5,580 (10.8) 5,045 (10.9)
Upper middle 14,650 (28.4) 13,109 (28.2)
Middle 24,846 (48.1) 22,315 (48.0)
Lower middle 5,475 (10.6) 4,978 (10.7)
Lower 1,100 (2.1) 1,028 (2.2)
Perceived academic performance, N (%) 22.953 <.001 0.0153
Upper 6,876 (13.3) 5,841 (12.6)
Upper middle 13,049 (25.3) 11,572 (24.9)
Middle 15,625 (30.3) 14,131 (30.4)
Lower middle 11,306 (21.9) 10,638 (22.9)
Lower 4,795 (9.3) 4,293 (9.2)
Perceived health status, N (%) 17.393 .002 0.0133
Very healthy 13,705 (26.5) 12,837 (27.6)
Healthy 22,668 (43.9) 19,978 (43.0)
Mediocre 11,571 (22.4) 10,317 (22.2)
Unhealthy 3,469 (6.7) 3,153 (6.8)
Very unhealthy 238 (0.5) 190 (0.4)
Perception of body shape 25.727 <.001 0.0162
Very skinny 2,198 (4.3) 1,896 (4.1)
Skinny 10,893 (21.1) 9,311 (20.0)
Average 18,679 (36.2) 16,832 (36.2)
Obese 16,461 (31.9) 15,164 (32.6)
Very obese 3,420 (6.6) 3,272 (7.0)
Efforts to control weight 42.351 <.001 0.0208
No 24,353 (47.1) 20,954 (45.1)
Weight loss 17,302 (33.5) 16,247 (35.0)
Weight gain 3,791 (7.3) 3,529 (7.6)
Weight maintenance 6,205 (12.0) 5,745 (12.4)
Alcohol use, yes, N (%) 20,009 (38.7) 15,167 (32.6) 396.353 <.001 0.0636
Violence?, yes, N (%) 1,045 (2.0) 509 (1.1) 135.163 <.001 0.0371

Each number is presented as mean + standard deviation or sample size (ratio by group). The effect size is represented by the index w and Hedges’ g.

2 Violence, experience of being treated by doctor due to violence.

depressive disorder based on the Diagnostic and Statistical
Manual of Mental Disorders, fifth Edition (DSM-V), which is also
used as a screening question [18,19]. To determine whether
suicidal thoughts or suicide attempts had occurred, two ques-
tions assessing suicidal ideation and suicidal attempt in the past
12 months were asked (answered yes/no) (see Supplemental
Information 1).

Statistical analyses

Among the students who participated in the KYRBS in
2019 and 2020, those who answered insufficiently were
excluded, and 98,126 students were included in the analyses
(51,651 students in the 2019 KYRBS and 46,475 students in
the 2020 KYRBS). All statistical analyses were performed us-
ing the SPSS software (version 25.0; IBM Corp., Armonk, NY,
2019), and p-values <.05 were considered statistically sig-
nificant. Subjective health perception, subjective stress level,
experience of depressive mood, suicidal thoughts, and suicide
attempts were compared between the 2019 and 2020 KYRBS
participants using a chi-square test. To assess the impact of
the COVID-19 pandemic by sex and grade, participants were
stratified into the following four categories: male middle
school students (N = 25,942), female middle school students
(N = 24,424), male high school students (N = 24,805), and
female high school students (N = 22,955). Grades 7—9 are

considered middle school and grades 10—12 are considered
high school in the Korean education system. In this analysis,
we identified differences in students’ lifestyle factors before
and after the COVID-19 pandemic using student’s t-test.
Furthermore, by comparing the degree of stress perception,
experience of depressive mood, suicidal ideation, and suicide
attempts of the participants by group, we identified groups
that were vulnerable to the COVID-19 pandemic. We also
performed two logistic regression analyses with a stepwise
backward elimination model selection method to investigate
whether the odds ratio for experiencing depressive mood
varied with the year of study and other variables. First, we
used depressive mood (reference: no depressive mood) as the
dependent variable and the other study variables, except for
perceived stress, as independent variables. In the other lo-
gistic regression, we used depressive mood (reference: no
depressive mood) as the dependent variable and the other
study variables as the independent variables.

Ethics statement

KYRBS was conducted by the Ministry of Education, Ministry
of Health and Welfare, and KDCA as a nationally approved sta-
tistical data [17]. The study protocol was approved by the Insti-
tutional Review Board of the Korea University Medical Center,
Ansan Hospital, Gyeonggi-do, Korea (No. 2021AS0135).



J. Lee et al. / Journal of Adolescent Health 71 (2022) 270—-276 273

Table 2
Lifestyle factors by school level and sex
Variables 2019 2020 p value Effect size
Males (Middle school), N 13,490 12,452
Time spent studying, min 363.27 + 245.37 356.13 + 221.67 .015 0.0305
Duration of internet or smartphone use, min 141.92 + 113.75 237.34 +£ 17227 <.001 0.6589
Sleep duration, min 443.24 + 76.46 433.04 + 82.21 <.001 0.1287
Sleep satisfaction, N (%) <.001 0.0880
Very enough 1,591 (11.8) 1,927 (15.5)
Enough 3,182 (23.6) 3,396 (27.3)
Mediocre 4,681 (34.7) 4,186 (33.6)
Not enough 3,017 (22.4) 2,263 (18.2)
Not enough at all 1,019 (7.6) 680 (5.5)
Females (Middle school), N 12,732 11,692
Time spent studying, min 446.82 + 233.70 417.27 + 214.50 <.001 0.1315
Duration of internet or smartphone use, min 162.35 + 119.80 293.87 + 183.71 <.001 0.8554
Sleep duration, min 404.21 + 81.00 394.49 + 89.84 <.001 0.1138
Sleep satisfaction, N (%) <.001 0.1399
Very enough 686 (5.4) 1,102 (9.4)
Enough 1,757 (13.8) 2,288 (19.6)
Mediocre 4,315 (33.9) 4,133 (35.3)
Not enough 4,090 (32.1) 3,068 (26.2)
Not enough at all 1,884 (14.8) 1,101 (94)
Males (High school), N 13,100 11,705
Time spent studying, min 480.85 + 267.33 436.04 + 247.72 <.001 0.1735
Duration of internet or smartphone use, min 138.13 + 108.05 262.21 + 183.30 <.001 0.8362
Sleep duration, min 352.46 + 74.37 350.16 + 75.92 .016 0.0306
Sleep satisfaction, N (%) <.001 0.1250
Very enough 700 (5.3) 957 (8.20)
Enough 1,816 (13.9) 2,257 (19.3)
Mediocre 4,525 (34.5) 4,245 (36.3)
Not enough 3,958 (30.2) 3,057 (26.1)
Not enough at all 2,101 (16.0) 1,189 (10.2)
Females (High school), N 12,329 10,626
Time spent studying, min 572.65 + 240.61 491.94 + 230.29 <.001 0.3422
Duration of internet or smartphone use, min 148.11 + 107.18 304.02 + 189.41 <.001 1.0331
Sleep duration, min 325.90 + 76.16 323.69 + 78.66 .031 0.0286
Sleep satisfaction, N (%) <.001 0.1893
Very enough 391 (3.2) 662 (6.2)
Enough 1,078 (8.7) 1,732 (16.3)
Mediocre 3,343 (27.1) 3,451 (32.5)
Not enough 4,344 (35.2) 3,230 (304)
Not enough at all 3,173 (25.7) 1,551 (14.6)

Each number is presented as mean + standard deviation or sample size (ratio by group). The effect size is represented by the index w and Hedges’ g.

Results

Sociodemographic characteristics and perceived health status

The major findings are summarized in Table 1 and detailed
information is provided in Table S1. More males participated than
females in both groups, but the difference was not statistically
significant. There was no significant difference in perceived
economic status. The percentage of students reporting their
perceived health status as “very healthy” or “healthy” increased
significantly in 2020, and the percentage of adolescents who
perceived their body shape as “obese” or “very obese” also
increased. Similarly, the number of students reporting efforts to
lose weight has increased from 33.5% in 2019 to 35.0% in 2020.
The percentage of students who assessed their subjective aca-
demic performance in the upper or upper-middle class signifi-
cantly decreased in 2020.

Changes in lifestyle factors by school level and sex

The frequency of physical activity decreased significantly in
men, but this result was not significant in women, which may

have been because of the low physical activity of female ado-
lescents before the COVID-19 pandemic (average time of physical
activity: 1.37 4+ 1.75 days in 2019 and 1.38 + 1.81 days in 2020).
The time spent studying significantly decreased in all the groups.
Compared to the time spent on the Internet in 2019, the time
spent on smartphones in 2020 increased significantly. The
average sleep time significantly decreased in all groups, and the
sleep time reduced by 2—10 minutes. Bedtime and waking time
on weekdays were delayed by 2—13 minutes compared to those
before the COVID-19 pandemic, showing a statistically significant
difference. In all groups, students’ sleep satisfaction increased
(Tables 2 and S2).

Changes in mental health status (by school level and sex)

In 2020, the perceived stress level of adolescents decreased
significantly compared with that of adolescents in 2019. The
percentage of students who reported being stressed, with “very
much” or “a lot”, decreased from 39.6% to 33.3%. Similarly, the
percentage of students who experienced depressive mood
decreased from 27.6% to 24.2%, which was statistically significant
(males from 5,697 [21.4%] to 4,639 [19.2%] and females from
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Table 3
Comparison of the mental health status of students in 2019 and 2020
Variables 2019(n: 51,651) 2020 (n: 46,475) tor 2 p value Effect size
Perceived stress, N (%) 576.461 <.001 0.0767
Very much 5,908 (11.4) 3,631 (7.8)
A lot 14,547 (28.2) 11,848 (25.5)
A little 21,244 (41.4) 20,856 (44.9)
Not much 8,044 (15.6) 8,459 (18.2)
Not at all 1,908 (3.7) 1,681 (3.6)
Depressive mood, yes, N (%) 14,266 (27.6) 11,251 (24.2) 147.943 <.001 0.0388
Suicidal ideation, yes, N (%) 6,621 (12.8) 4,789 (10.3) 150.494 <.001 0.0392
Suicidal attempt, yes, N (%) 1,447 (2.8) 828 (1.8) 112.360 <.001 0.0338

Each number is presented as the sample size (ratio by group). The effect size is represented as an index w.

8,569 [34.2%] to 6,612 [29.6%]). Female adolescents were more
likely to report experiencing depressive mood, suicidal ideation,
and suicide attempts than their male counterparts in both 2019
and 2020. Experiences of depressive mood, suicidal ideation, and
suicide attempts decreased in all groups during the pandemic.
This change pattern was more pronounced in females than in
males and in middle school students than in high school stu-
dents. The mental health status of female middle school students
was the most affected by the COVID-19 pandemic in groups
separated by sex and age (Table 3 and Figure 1).

Logistic regression analyses of factors associated with experience
of depressive mood

In a regression analysis that included all variables except
subjective stress level, students who participated in the 2020
survey during the COVID-19 pandemic had a lower risk of
experiencing depressive moods than those who participated in
the 2019 survey. High school students had a lower risk of expe-
riencing depressive mood than middle school students, but the
risk increased for third graders in high school. High sleep satis-
faction, longer sleep duration, perceived upper academic
achievement, being healthy, and regular breakfast habits were

experience of depressive mood

suicidal ideation

Male middle school
students

suicidal attempt 1.2%

experience of depressive mood

suicidal ideation

Female middle
School students

suicidal attempt

experience of depressive mood

suicidal ideation

=
2
Sl o
n=
=3
=73
=23
o 0
o
=

suicidal attempt

experience of depressive mood

suicidal ideation

Female high school
students

suicidal attempt 2.4%

0.00%

5.00% 10.00%

rated as factors that lowered the risk of experiencing depressive
mood. However, female sex, smoking, alcohol drinking, sexual
behavior, violence, and frequent physical activity were found to
increase the risk. The group that perceived themselves as skinny
showed a higher risk of experiencing depressive mood. The
group that answered that the perceived household economic
status was moderate had the lowest risk, and the group that
reported lower economic status was the most at risk. Similar
results were found in the regression analysis when including all
variables; detailed information is provided in Table S3.

Discussion

Previous studies have suggested that the COVID-19 pandemic
has a negative impact on adolescent mental health [9,16,20];
however, unlike previous studies and our a priori hypothesis, the
opposite result was found in Korean adolescents [20]. Our results
suggest that students’ mental health improved during the
COVID-19 pandemic. In a previous study using KYRBS data from
2006 to 2018, experience of depressive mood and suicidal idea-
tion/attempts showed a decreasing trend until 2015, and then
showed an increasing trend from 2016 to 2018 (experience of
depressive mood: 27.0%, suicidal ideation: 13.3%, and suicide

32.0%

15.00% 20.00% 25.00% 30.00% 35.00% 40.00%

Figure 1. Changes in mental health status by school level and sex: In all four groups divided by sex and school level, the percentage of experience of depressive mood,
suicidal ideation, and suicide attempts all decreased. (dark gray bar: 2019 and light gray bar: 2020).
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attempt: 3.1% in 2018) [21]. Our results showed that this trend
continued until 2019, and the subjective stress level, experience
of depressive mood, suicidal ideation, and suicide attempts
among Korean adolescents during the COVID-19 pandemic
decreased.

We speculated that these results may be related to the
following factors. First, changes in daily life due to school clo-
sures may affect mental health. In Korea, adolescents experience
the burden and pressure of schoolwork, spend a lot of time at
school, and are under high pressure to enter a university, which
is strongly related to depression and anxiety [22,23]. The
implementation of closure of schools and private educational
institutions may have affected the perceived stress level during
the pandemic. Adolescents were temporarily relieved of the
burden of school activities and academic achievement. Further-
more, adolescents with high interpersonal anxiety have a tem-
porary reduced risk of experiencing stressful events during
school closure [24]. Interpersonal sensitivity is associated with
depression and is higher in females [25]. For this reason, the
decrease in the experience of depressive mood, suicidal
thoughts, and suicide attempts was more noticeable in females
than in males. The likely decline in school violence and bullying
may have also had a positive effect on adolescents. Second,
physical activity in adolescents is known to lower the risk of
developing depressive disorders [26]; however, our results
showed that frequent physical activity was associated with
experiencing depressive mood. In a previous study, we reported
similar results and suggested that appropriate Internet use dur-
ing the weekend was associated with a lower risk of experi-
encing depressive mood, which may be related to the culture of
leisure in Korean adolescents [27]. Third, the introduction of the
online class system may have minimized negative changes in
students’ daily lives due to the pandemic. Experts are concerned
about school closures disrupting students’ daily lives and wors-
ening their mental health [16,28]. In Korea, online classes began
in April 2020, and school teachers contacted students and their
parents to ensure that all students attended the class. These
measures helped students maintain their daily lives. Fourth, at
the time of the 2020 KYRBS investigation, several studies had
reported that adolescents tend to have a mild course of COVID-19
with a better prognosis than adults [29,30]. These findings may
have helped adolescents reduce their anxiety and worry about
infection, which may have affected the results.

These results should be interpreted with caution. As partici-
pants were asked to provide responses about their mental health
status and suicidal ideation and attempts in the past year, the
non-pandemic period was also included and for some partici-
pants, this may have may have included a period of 5 months
before the pandemic. In Korea, from April to July during the 2020
survey period, the number of confirmed cases of COVID-19 was
relatively stable at <100. Therefore, our results may reflect the
mental health status of adolescents during the early phase of the
COVID-19 pandemic. During this period, students were tempo-
rarily free from the pressures of academic achievement and
interpersonal stress, which may have effected their mental
health. However, as students return to school, they may experi-
ence depression/anxiety or an increase in stress [31,32].

This study has some limitations. First, we did not determine
the type of physical activity and the spontaneity of the individual
and their preference for physical activity. There is a possibility

that students who perform physical labor in part-time jobs or
students who exercise to become professional athletes are
included, and for these students, physical activity may be asso-
ciated with poor mental health. Second, although students re-
ported that they had subjectively experienced a period of
sadness or desperate times, depressive symptoms or symptoms
severity was not assessed, and a clinical diagnosis of depressive
disorder by a clinician was not obtained. Standardized scales for
suicidal ideation or attempts were not used. Therefore, our re-
sults have limited interpretability with respect to the changes in
the severity and prevalence of depressive disorders. Third,
instead of using objective measures of variables such as indi-
vidual health status and academic achievement, participants
were asked to provide subjective perceptions. A previous study
reported that subjective social status, which refers to where in-
dividuals believe they rank in a social hierarchy, is related to
mental disorders [33]. In this study, subjective social status was
correlated with family income, an absolute socioeconomic status
(SES) measure, and was suggested as the SES indicator that was
most consistently related to mental health. Fourth, gender di-
versity was not evaluated in the KYRBS; hence, we were unable
to confirm the impact of the pandemic on adolescents’ gender
diversity. In a previous study, Hawke et al. [34] suggested that
transgender and gender-diverse adolescents were more nega-
tively affected by their mental health during the COVID-19
pandemic. Fifth, unlike the 2019 KYRBS, the 2020 KYRBS was
surveyed from August to November. Different timings may have
affected the stress levels. Sixth, school type was not controlled in
the logistic regression analyses. According to the characteristics
of the school type, such as public high school and private high
school, school climates and academic pressures on students
differ, which can affect their mental health. However, there is a
limit to confirming the effects of these characteristics using
KYRBS data. Furthermore, we were unable to consider other as-
pects of family SES such as parental nationality, education level,
or occupation. Future research is needed that includes not only
each adolescent’s individual information, but also their family
information.

Nevertheless, the strengths of this study include the evalua-
tion of lifestyle factors and mental health status of adolescents
before and after the onset of the COVID-19 pandemic. To the best
of our knowledge, this is the first comparison of information on
perceived stress, experience of depressive mood, and suicidal
ideation and attempts among adolescents sampled across South
Korea, both before and during the COVID-19 pandemic. We
evaluated the changes in daily life and the emotional status of
adolescents due to the COVID-19 pandemic. During the
pandemic, factors such as a decrease in outside activities/study
time, changes in sleeping habits, subjective body perception, and
academic achievement have affected the mental health of ado-
lescents. Our results showed that perceived stress and the risk of
experiencing depressive mood and suicidal ideation/attempts
were reduced temporarily during the pandemic, and this was
more pronounced in women than in men. As the COVID-19
pandemic continues in Korea, and schools are alternately con-
ducting face-to-face and online classes, adolescents may expe-
rience increased mental health problems as they return to
school. Thus, school policymakers and parents should focus their
attention to the mental health needs of students during the
readjustment period.
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