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Abstract: To ensure that adolescents continue to lead healthy, well-adjusted lives—“sustainable
lives”—after the COVID-19 pandemic, it is important to examine the latter’s impact on various aspects
of their lives compared to the socio-cultural context before the outbreak. This study used national
representative data on Korean adolescents to analyze the impact of the pandemic on adolescent
life from various perspectives, with a focus on gender differences. Our findings confirm that
during the pandemic physical activity and sitting time for study purposes decreased, while sleeping
and sitting for purposes other than studying increased, with more pronounced changes among
girls. Drinking and smoking decreased and boys experienced greater decreases. The findings also
indicated that the pandemic generated positive outcomes for mental health: stress, sadness/despair,
and suicidal ideation decreased, which was counterintuitive to our general expectations, with a
greater impact seen among girls.
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1. Introduction
1.1. Background

Since the beginning of 2020, COVID-19 has quickly spread around the world, with the
World Health Organization declaring it a pandemic in the spring of that year [1]. Faced with
numerous deaths and infections worldwide, most countries have taken extensive preven-
tion and lockdown measures to curb the spread of the virus. Although children and
adolescents were less directly affected by COVID-19, with most displaying mild physical
symptoms or remaining asymptomatic [2,3], its impact on their health-related quality of
life is not fully understood.

Adolescents have experienced massive changes in their daily lives, including school
closures, home confinement, and social distancing requirements [4,5]. Direct face-to-face
contact has been restricted, with most of the activities that typically occupy adolescents’
lives—schooling, leisure activities, and socialization with peers—shifting to online plat-
forms [6]. The COVID-19 pandemic has not only disrupted academic learning but has also
impeded the acquisition of many social skills, such as competence, team spirit, leadership,
harmony, and many more, which cannot be learned fully through digital platforms [7].

Schools are making up for learning deficits through online classes, but not all stu-
dents take advantage of this “untact” education due to a lack of resources and expertise.
Online learning requires the involvement of parents, teachers, schools, and school admin-
istrators in the learning process for an extended period [8]. School closures and limited
opportunities for outdoor activities have been linked to several negative results among
adolescents, such as reduction of physical activities, increased screen time, sleep distur-
bance, and unhealthy weight gain [6,9,10]. Adolescents in the United States reported more
delayed sleep/waking-up behaviors, longer school-night sleep duration, and less daytime
sleepiness during COVID-19 compared to before it [11].
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Experiencing the pandemic during such a critical developmental period in life may
strain adolescents’ psychological well-being [12]. For instance, the current crisis places them
at risk of experiencing social isolation, fear, anxiety, stress, and depression [13]. One study
revealed that adolescents, particularly high school seniors, were distressed and concerned
about the future due to being away from school and friends [14]. Chinese students in Hubei
province demonstrated high levels of anxiety and depression after 30 days of lockdown
enforced to curb the spread of COVID-19 [15].

Scholars also worry that the COVID-19 pandemic may increase risky behaviors such as
substance use and suicide [16–18]. People who are isolated and stressed during the COVID-
19 pandemic may use substances to cope with their negative emotions [19]. However,
given that adolescents generally use substances for social enhancement and are less likely
to do so by themselves, this behavior may be limited during the pandemic [20].

Dumas et al.’s [16] research, which examined substance use among 14- to 18-year-old
adolescents before and after the social distancing order in Ontario, Canada, suggested that
the pandemic had a complicated impact on adolescent substance use. The percentage
of adolescents who engaged in binge drinking, vaping, and cannabis use significantly
decreased post-shutdown; however, no significant change was found in the ratio of alcohol
users and the frequency of alcohol and cannabis use increased. In a study of adolescents in
Northern California, the overall prevalence of e-cigarette, cannabis, or alcohol use did not
meaningfully change with the onset of stay-at-home restrictions [21].

The impact of the COVID-19 crisis on adolescent suicidality is not yet conclusive.
An increase in mental health problems during the pandemic may lead to an increased
risk of suicide [22]. However, [4] reported that suicide rates among Japanese adolescents
between March and May 2020, during the period of school closure, decreased slightly.
Fortgang et al. [23] found a significant longitudinal increase in suicidal thinking among
adults during the COVID-19 pandemic, positively associated with social isolation. In their
study, adolescents revealed increases in isolation but not suicidal thinking during the
pandemic. Although exposure to traumatic events, such as a natural disaster, disease,
accidents, and the loss of a loved one, is a known risk factor for developmental compli-
cations in adolescents, there is growing evidence indicating that these events can lead to
positive changes [24–26]. The traumatic experience can shatter individuals’ pre-traumatic
assumptions about themselves, others, their relationships, and the world and reduce pos-
itive illusions to provide a window of realism through which they can recognize what
is most important in life [25]. Positive psychological changes experienced as a result
of struggle with hardships include changed self-perception (e.g., an increased sense of
personal strength, ability to survive, and capacity to endure), improved interpersonal
relationships, a changed philosophy of life (e.g., positive changes in life priorities and a
greater appreciation for life), and a richer existential and spiritual life [26,27]. A break
from school attendance, academic work, extracurricular activities, and problematic peer
interactions may temporarily relieve the stress and burden of a busy and complicated life.
In this context, the COVID-19 pandemic experience might enable a more sustainable life by
encouraging us to look back on our lives before the outbreak and identify ways to improve
after the danger has subsided. A Swiss longitudinal study found an increase in adolescents’
stress and anger levels, but a decrease in internalizing symptoms (depression, anxiety,
suicidal ideation, and self-injury) during the pandemic [12].

Stay-at-home orders that lead to school closures and social distancing measures
have increased family time. Adolescents spend more time with their parents; for in-
stance, having meals together, engaging in shared activities, paying attention to each
other, and building more effective communication [28]. Parents may closely monitor their
children, which could reduce risky behaviors such as substance use [29]. They also may
buffer their children’s stress and help them cope with their negative feelings during the
pandemic [30]. Thus, the impact of the pandemic on adolescents’ lives comprises both
positive and negative aspects, and various empirical studies are needed to investigate
these associations.
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Before the outbreak of the pandemic, the government had implemented policies for the sus-
tainable lives of young people—a stable and well-adjusted transition into adulthood [31].
In terms of education, high-quality education with effective educational outcomes, the
provision of vocational education opportunities to obtain good jobs, and a guarantee of the
education rights of young people were implemented. In terms of healthy lives, policies were
implemented to ensure adequate sleep, increase physical strength, manage mental health,
provide sex education, and prevent substance abuse. Family counseling, supervision and
improvement of harmful environments, protection and treatment of adolescents exposed
to harmful environments, and the creation of a safe media-use environment were imple-
mented to create healthy families and communities. To ensure adolescents’ sustainable
lives during and after the pandemic, it is necessary to examine these policies in light of
the changes COVID-19 has brought to their lives.

1.2. Heterogeneity in the Impacts of COVID-19

Recent studies have noted that the COVID-19 crisis may affect adolescents differently
depending on their socioeconomic characteristics [32,33]. Given the heightened gender
differences reflected in physical changes and mental health during adolescence [34], it is
particularly necessary to consider gender differences when analyzing the pandemic’s
impact. During adolescence, girls are more interpersonally oriented than boys and are
more vulnerable to internalizing problems such as depression and anxiety [35]. Conversely,
boys are reportedly more involved in externalizing problems than girls, which can lead to
increased levels of delinquency and substance use [36,37].

Overall, boys are more active than girls [38,39]. There are gender differences in seden-
tary behavior: boys are less sedentary, watch more television, and play more computer and
video games than girls, whereas girls tend to spend more leisure time reading and chatting
online than boys [40,41]. Girls also tend to have poorer sleep quality and shorter sleep
duration than boys [42–44]. In [45]’s study, females showed higher levels of emotional
distress before and during the pandemic (perceived stress, internal symptoms, and anger)
than males. They also experienced higher levels of lifestyle disruptions (daily routine, work,
education, and family) and hopelessness compared to males. Given that girls report higher
levels of mental health problems in adolescence than boys, the pandemic may be particu-
larly detrimental to girls’ psychological functioning [12]. However, in general, boys may
have experienced more restrictions to physical activity and substance use (e.g., alcohol and
smoking) during the pandemic because they are more involved in such activities than
girls [46–48].

The impact of COVID-19 on people may vary based on the socio-cultural background
of each country. Since the outbreak of the virus, South Korea has implemented strong
quarantine guidelines and social distancing, including the mandatory use of masks, bans on
large-scale group gatherings, encouraging work at home, school closures, and limiting store
hours. Korea has an active culture of nighttime activities, such as night shifts, after-work
dinners, leisure activities, and students’ after-school learning through private educational
institutes. Therefore, social distancing due to COVID-19 has brought about enormous
changes in Koreans’ daily routines.

In the case of adolescents, not only have most school classes switched to an online
format, but the private academies where most Korean students participate after school have
been closed for an extended period due to the pandemic. Compared to before the outbreak
of the virus, students have more time to stay at home, study online, and work on the
school curriculum on their own. Parents have also reduced their activities at night and are
spending more time at home with their children. Although many people have focused on
the negative impact of the pandemic on Korean society (e.g., increased levels of depression
and anxiety, economic difficulties, and increased child abuse) [49–51], the question remains
as to whether the virus has only had a negative effect on Korean adolescents.

While it is clear that enforced social distancing measures have constrained our free-
dom and put the brakes on economic growth, the crisis is also an opportunity to look back
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at issues we have overlooked: pollution, family relationships, and overly busy and com-
petitive lifestyles. To encourage sustainable living among adolescents after the pandemic,
it is crucial to analyze the impact of the COVID-19 crisis on various aspects of their lives
compared to the socio-cultural context before the pandemic.

1.3. Sociodemographic Characteristics and Adolescents’ Lives

Age and socioeconomic status (SES) are generally reported to significantly affect ado-
lescents’ lives. As age increases, physical activity decreases and sedentary time tends to
increase [52,53]. Older adolescents have more evening activities, go to bed later, and sleep
less than younger adolescents because of increased pressure from academic, social, and ex-
tracurricular activities [54]. Adolescents’ developing brains and hormonal changes make
them more vulnerable to depression and more likely to engage in risky and thrill-seeking
behaviors, such as delinquency and substance use, than other age groups [55]. Older stu-
dents can have more general mental health symptoms because adolescents experience
increased academic and social pressure as they progress from junior high school into high
school [56].

Adolescents from higher SES groups can be more physically active than those from
lower SES groups due to having a better environment and financial outlay for physical
activities [39,57]. In [58]’s study, SES was positively associated with sedentary behavior in
low-and middle-income countries, whereas there was a negative association between SES
and sedentary behavior in high-income countries. Low SES adolescents exhibit more sleep
problems, including poor sleep quality and duration [59]. SES is also negatively associated
with adolescent mental health problems [60,61].

1.4. The Current Study

This study aimed to (1) investigate the differences in adolescents’ reports of physical
activity, sitting time for study purposes, sitting time for non-study purposes, sleep, stress,
sadness/despair, suicidal ideation, and substance use in the year before and during the
pandemic; and (2) examine gender differences in the impact of the pandemic, using na-
tional representative data pertaining to Korean adolescents collected in 2019 and 2020.
These analyses will provide practical and policy implications for supporting the healthy
and sustainable lives of adolescents during the COVID-19 pandemic and after.

2. Materials and Methods
2.1. Data and Participants

This study used data from the 15th (2019) and 16th (2020) Korea Youth Risk Behavior
Surveys (KYRBS) conducted by the Ministry of Education, the Ministry of Health and
Welfare, and Korea Disease Control and Prevention Agency. The KYRBS is an anonymous,
self-reported online survey conducted among middle and high school students to under-
stand health-related behaviors of adolescents such as smoking, drinking, physical activity,
and eating habits. This survey is a nationally approved statistical survey and has been
conducted annually since 2005 using new samples. The adolescents were interviewed
from June to August in 2019 and from August to November in 2020. A stratified cluster
method was used for sampling; the primary extraction unit was the school, and the sec-
ondary extraction unit was the class. For the primary extraction, sample schools were
selected through a permanent random number extraction for each layer. For the secondary
extraction, one class was randomly selected by grade from the selected sample school.
All students in the class selected as the sample class were surveyed, with students with
long-term absences and disabilities excluded. This study merged data from the 15th (2019)
and 16th (2020) surveys and used adolescents’ responses from both (54,663 observations
from the 15th round; 53,375 observations from the 16th) as the analysis sample.



Sustainability 2021, 13, 8821 5 of 14

2.2. Measures

The dependent variables were physical activity, sitting time for study purposes, sit-
ting time for non-study purposes, sleep, stress, sadness/despair, drinking, and smoking.
Physical activity was assessed with the question “In the past 7 days, on how many days
have you done physical activity to the extent that your heart rate increased more than
usual or you were short of breath for a total of more than 60 min a day?” The responses
were on a scale from 1 to 8, and ranged from “Not in the last 7 days” (=1) to “7 days a
week” (=8). Sitting time for study purposes and sitting time for non-study purposes were
calculated by asking the questions “In the past 7 days, on average, how many hours per
day did you spend sitting for study purposes (including watching TV or using a computer
for homework or study)?” and “In the past 7 days, on average, how many hours per
day did you spend sitting for purposes other than study?”; the responses were measured
in minutes.

Sleep was examined via the question “In the past 7 days, do you think the amount
of time you have slept was enough to recover from fatigue?” This was measured with
the following responses: “Not enough at all” = 1, “Not enough” = 2, “Slightly so” = 3,
“Enough” = 4, and “More than enough” = 5. Stress and suicidal ideation were measured
according to a response of “No” = 0 or “Yes” = 1 to the questions “During the past 12 months,
have you ever felt so sad or hopeless that you stopped your daily activities for 2 weeks?”
and “Have you ever seriously considered suicide in the past 12 months?”

In terms of drinking, respondents answered the question “In the past 30 days, on how
many days did you drink at least a glass of alcohol?” by responding “None” = 0, “1–2 days
a month” = 1, “3–5 days a month” = 2, “6–9 days a month” = 3, “10–19 days a month” = 4,
“20–29 days a month” = 5, or “Daily” = 6. Smoking was measured by asking “Over the last
30 days, on how many days have you smoked even one cigarette (regular cigarettes, liquid e-
cigarettes containing nicotine, or cigarette-type e-cigarettes)?” The respondents answered
as follows: “None” = 0, “2 days” = 1, “3–5 days a month” = 2, “6–9 days a month” = 3,
“10–19 days a month” = 4, “20–29 days a month” = 5, or “Daily” = 6. Independent variables
included the year (2019 = 0, 2020 = 1), gender (female = 0, male = 1), age, and household
economic status (lower = 1, middle-lower = 2, middle = 3, upper-middle = 4, upper = 5).

2.3. Data Analysis

We analyzed whether the differences between the mean values of physical activity,
sitting time for study purposes, sitting time for non-study purposes, sleep, stress, sad-
ness/despair, drinking, and smoking in 2019 and 2020 were statistically significant through
an independent-samples t-test. Next, a regression analysis was performed on these de-
pendent variables, with year as an independent variable and gender, age, and household
economic status as confounding factors. Conditional on gender, age, and household eco-
nomic status, the coefficient estimate of the dummy year was intended to capture the
impact of COVID-19. Finally, gender differences in the effects of COVID-19 on the out-
comes of interest were estimated by including the interaction term between the year and
gender in the regression analysis.

3. Results
3.1. Descriptive Statistics

In Table 1, the variable means before and during the COVID-19 pandemic are com-
pared using the results of the t-test. Physical activity among adolescents decreased in 2020
relative to 2019. The amount of time spent sitting for study purposes decreased by about
76 min per week in 2020, while the time spent sitting for non-study purposes increased
by about 109 min. In 2020, the amount of time the respondents slept enough to recover
from fatigue increased slightly and stress decreased slightly. In 2020, sadness/despair and
suicidal ideation decreased by 3% and 2%, respectively. Smoking and drinking decreased
slightly in 2020. The ages of the sample ranged from 12 to 18 years, with an average age of
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about 15 years. The gender ratio was 51% male and 49% female in 2019, and 52% male and
48% female in 2020.

Table 1. Descriptive statistics.

2019 2020

Mean SD Mean SD t-Value

Physical activity 3.02 2.13 2.90 2.12 9.48 ***
Sitting time for study purposes 687.17 417.76 611.13 380.33 31.26 ***

Sitting time for non-study purposes 449.44 299.31 557.99 352.79 −54.58 ***
Sleep 2.67 1.12 2.95 1.13 −39.77 ***
Stress 3.28 0.99 3.17 0.94 19.17 ***

Sadness/despair 0.28 0.45 0.25 0.43 9.90 ***
Suicidal ideation 0.13 0.34 0.11 0.31 10.56 ***

Drinking 1.26 0.78 1.19 0.67 15.60 ***
Smoking 1.13 0.62 1.09 0.50 11.79 ***

Household economic status 3.35 0.89 3.34 0.89 1.30
Age (min: 12, max: 18) 14.97 1.78 15.10 1.76 −11.45 ***

n 54,663 (male 50.9%) 53,375 (male 51.7%)

Note. *** p < 0.001.

3.2. Regression Models

Table 2 reports the results of the linear regression analysis for physical activity and
sitting time. In line with our expectations, there was a statistically significant decrease
in physical activity in 2020 compared to 2019 (β = −0.107, p < 0.001). Boys were more
physically active than girls (β = 1.132, p < 0.001), and physical activity decreased with
increasing age (β = −0.107, p < 0.001). In addition, the higher the household income,
the higher the level of physical activity (β = 0.088, p < 0.001). In the coefficient estimates of
the interaction term between the year and gender, the effect of the year on physical activity
was moderated by gender. Thus, during the COVID-19 pandemic (2020), the physical
activity of boys decreased more than that of girls (β = −0.212, p < 0.001).

Table 2. Linear regression analysis on physical activity and sitting time.

Physical Activity Sitting Time for Study Purposes Sitting Time for Non-Study Purposes

β (SE) β (SE) β (SE) β (SE) β (SE) β (SE)

Year (2020 = 1) −0.107 *** (0.012) 0.003 (0.018) −51.344 *** (1.464) −113.965 *** (3.327) 109.545 *** (1.982) 114.651 *** (2.853)
Gender (male = 1) 1.132 *** (0.012) 1.237 *** (0.017) −75.786 *** (1.466) −137.834 *** (3.252) 3.280 (1.985) 8.156 ** (2.789)

Age −0.107 *** (0.004) −0.107 *** (0.004) 28.595 *** (0.418) 62.399 *** (0.660) −9.776 *** (0.566) −9.768 *** (0.566)
Household

economic status 0.088 *** (0.007) 0.087 *** (0.007) 14.885 *** (0.832) 50.895 *** (1.312) −29.491 *** (1.126) −29.522 *** (1.126)
Year X gender −0.212 *** (0.025) 58.773 *** (4.622) −9.864 * (3.964)

Constant 3.746 *** (0.062) 3.691 (0.062) *** 19.864 ** (7.281) −346.200 ***
(11.553) 692.945 *** (9.856) 690.400 *** (9.909)

F statistic 2439.426 *** 1967.497 *** 2096.413 *** 2577.045 *** 970.166 *** 777.408 ***

R2 0.083 0.083 0.072 0.107 0.035 0.035

n 108,038

Note. β = unstandardized coefficient estimates; * p < 0.05; ** p < 0.01; *** p < 0.001.

Time spent sitting for study purposes decreased by approximately 51 min per week in
2020 compared to 2019 (β = −51.344, p < 0.001). Relative to girls, boys spent approximately
76 min less sitting down to study per week. Sitting time for studying increased with age
(β = 28.595, p < 0.001) and household economic status (β = 14.885, p < 0.001). The coefficient
estimates of the interaction term between the year and gender show that sitting time for
boys decreased less than that of girls during the pandemic (β = 58.773, p < 0.001).

Sitting for non-study purposes increased by approximately 110 min per week in 2020
compared to 2019 (β = 109.545, p < 0.001). Sitting time for non-study purposes decreased
with age (β = −9.776, p < 0.001) and with higher household economic status (β = −29.491,
p < 0.001). The coefficient estimates of the interaction term between the year and gender
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indicated that the sitting time for non-study purposes among boys increased less than that
of girls during the pandemic (β = −9.864, p < 0.001).

Table 3 shows the results of the linear regression analysis for sleep and stress. Ado-
lescents slept longer in 2020 than in 2019 (β = 0.287, p < 0.001), and there was a noticeable
gender difference in these patterns, with boys sleeping more than girls (β = 0.347, p < 0.001).
All adolescents slept less well with age (β = −0.108, p < 0.001) and were more likely to have
adequate sleep with better household economic status (β = 0.089, p < 0.001). The coefficient
estimates of the interaction term between the year and gender confirmed that the pandemic
increased the hours of sleep for both boys and girls, but increased girls’ sleep time more
(β = −0.128, p < 0.001).

Table 3. Linear regression analysis on sleep and stress.

Sleep Stress

β (SE) β (SE) β (SE) β (SE)

Year (2020 = 1) 0.287 *** (0.007) 0.353 *** (0.010) −0.119 *** (0.006) −0.157 *** (0.008)
Gender (male = 1) 0.347 *** (0.007) 0.410 *** (0.009) −0.358 *** (0.006) −0.394 *** (0.008)

Age −0.108 *** (0.002) −0.108 *** (0.002) 0.044 *** (0.002) 0.044 *** (0.002)
Household economic status 0.089 *** (0.004) 0.089 *** (0.004) −0.117 *** (0.003) −0.117 *** (0.003)

Year X gender −0.128 *** (0.013) 0.073 *** (0.011)
Constant 3.810 *** (0.033) 3.777 *** (0.033) 3.200 *** (0.028) 3.219 *** (0.028)

F statistic 2186.259 *** 1769.081 *** 1723.831 *** 1387.742 ***

R2 0.075 0.076 0.060 0.060

n 108,038

Note. β = unstandardized coefficient estimates; *** p < 0.001.

In general, adolescents were less stressed in 2020 compared to 2019 (β = −0.119,
p < 0.001). The older the respondents were, the more stressed they felt (β = 0.044, p < 0.001),
and boys felt less stressed compared to girls (β = −0.358, p < 0.001). The higher their house-
hold economic status, the lower their levels of stress (β = −0.117, p < 0.001). The coefficient
estimates of the interaction term between the year and gender indicated that the pandemic
was more effective at reducing stress in girls than in boys (β = 0.073, p < 0.001).

Table 4 displays the results of the binary logistic regression analysis for sadness/despair
and suicidal ideation. Overall, among adolescents, sadness/despair decreased in 2020
compared to 2019 (β = −0.149, p < 0.001), and boys felt less sadness/despair than girls
(β = −0.617, p < 0.001). The older the respondents, the more sadness/despair they were
likely to feel (β = 0.060, p < 0.001), but the better their household economic status, the less
the likelihood of sadness/despair (β = −0.156, p < 0.001). The coefficient estimates of the
interaction term between the year and gender confirmed that the pandemic decreased
sadness/despair more effectively among girls than boys (β = 0.056, p < 0.001).

Suicidal ideation among adolescents decreased in 2020 compared to 2019 (β = −0.237,
p < 0.001). Boys had lower tendencies toward suicidal ideation than girls (β = −0.681,
p < 0.001). The higher the age (β = −0.013, p < 0.05) and household economic status
(β = −0.273, p < 0.001), the lower the propensity for suicidal ideation. The interaction term
between the year and gender indicated that suicidal ideation decreased less in boys than in
girls in 2020 (β = 0.087, p < 0.05).

Table 5 shows the results of the linear regression analysis for drinking and smok-
ing. Adolescents generally decreased their drinking (β = −0.077, p < 0.001) and smok-
ing (β = −0.045, p < 0.001) in 2020 compared to 2019, and boys were more likely to
drink (β = 0.085, p < 0.001) and smoke (β = 0.106, p < 0.001) than girls. Both drink-
ing (β = 0.066, p < 0.001) and smoking were more likely to increase with age (β = 0.044,
p < 0.001), whereas higher household economic status decreased both drinking (β = −0.009,
p < 0.001) and smoking (β = −0.004, p < 0.05). The coefficient estimates of the interac-
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tion term between the year and gender indicated that the pandemic reduced drinking
(β = −0.032, p < 0.001) and smoking (β = −0.053, p < 0.001) more in boys than in girls.

Table 4. Logistic regression analysis on sadness/despair and suicidal ideation.

Sadness/Despair Suicidal Ideation

β (SE) β (SE) β (SE) β (SE)

Year (2020 = 1) −0.149 *** (0.014) −0.174 *** (0.019) −0.203 *** (0.019) −0.237 *** (0.024)
Gender (male = 1) −0.617 *** (0.014) −0.644 *** (0.020) −0.681 *** (0.020) −0.721 *** (0.027)

Age 0.060 *** (0.004) 0.060 *** (0.004) −0.013 * (0.005) −0.013 * (0.005)
Household economic status −0.156 *** (0.008) −0.156 *** (0.008) −0.273 *** (0.011) −0.273 *** (0.011)

Year X gender 0.056 *** (0.028) 0.087 * (0.039)
Constant −1.048 *** (0.070) −1.036 *** (0.070) −0.522 *** (0.094) −0.506 *** (0.094)

χ2(df) 2822.677 (4) *** 2826.613 (5) *** 2076.946 (4) *** 2081.937 (5) ***

Nagelkerke R2 0.038 0.038 0.037 0.037

n 108,038

Note. β = unstandardized coefficient estimates; * p < 0.05; *** p < 0.001.

Table 5. Linear regression analysis on drinking and smoking.

Drinking Smoking

β (SE) β (SE) β (SE) β (SE)

Year (2020 = 1) −0.077 *** (0.004) −0.060 (0.006) *** −0.045 *** (0.003) −0.018 *** (0.005)
Gender (male = 1) 0.085 *** (0.004) 0.101 (0.006) *** 0.106 *** (0.003) 0.132 *** (0.005)

Age 0.066 *** (0.001) 0.066 (0.001) *** 0.044 *** (0.001) 0.044 *** (0.001)
Household economic status −0.009 *** (0.002) −0.010 (0.002) *** −0.004 * (0.002) −0.005 * (0.002)

Year X gender −0.032 (0.009) *** −0.053 *** (0.007)
Constant 0.251 *** (0.022) 0.242 (0.022) *** 0.439 *** (0.017) 0.425 *** (0.017)

F statistic 901.874 *** 724.358 *** 821.410 *** 669.699 ***

R2 0.032 0.032 0.030 0.030

n 108,038

Note. β = unstandardized coefficient estimates; * p < 0.05; *** p < 0.001.

4. Discussion

This study analyzed how adolescents’ physical activity, sitting time, sleep, stress,
sadness/despair, drinking, and smoking changed in 2020, during the COVID-19 pandemic,
in comparison to pre-outbreak levels in 2019. The findings indicate that the COVID-
19 pandemic can both negatively and positively affect adolescents depending on their
demographic characteristics. Furthermore, we observed that the impact of the COVID-19
pandemic on adolescents was gender-specific.

Physical activity decreased during the pandemic due to the decline in social and
outdoor activities (e.g., the cancellation of youth sports, a decline in active commuting,
restrictions on visiting friends) and school closures and social distancing [21,48]. De-
creased physical activity may lead to unhealthy weight gain and increased screen time [8,9]
and may decrease opportunities to acquire social skills, such as perseverance and team-
work, through sports activities [7–9]. The decrease in physical activity over the pandemic
was more prominent among boys than girls. Given that boys were more physically active
than girls prior to the pandemic, the restrictions on physical activity had a greater effect on
them [48].

The time spent sitting for study purposes decreased among Korean adolescents during
the pandemic, while sitting for other reasons increased. The transition of school classes
to online platforms due to COVID-19 may have reduced adolescents’ motivation to learn.
In addition, learning through private education may have also decreased due to closures
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or the limited operation of private education institutions during the pandemic, which the
vast majority of Korean students are enrolled in. Given that people’s leisure-related
screen time increased during the pandemic [7,62], the decrease in time studying due
to COVID-19 may have led to an increase in leisure activities using electronic devices,
such as watching TV, online gaming, using social networking services (SNSs), and instant
messaging. The increase in sitting time for non-study purposes (about 109 min) was about
two times greater than the decrease in sitting time for study purposes (about 51 min).
This may have been because, before COVID-19, time invested in study and time spent on
other activities (e.g., walking, using transportation, and shopping) was replaced by sitting
time for non-study purposes.

This phenomenon was even more pronounced among female students. Although fe-
male students usually spend more time on their studies than their male counterparts,
they are more vulnerable during crisis situations, such as the pandemic, in terms of learn-
ing. It has been observed that during adolescence, girls are more interpersonally oriented
than boys [35] and tend to participate more actively in online activities such as SNS and
instant messaging [63,64]. Therefore, a psychological reaction of using online social activity
to compensate for reduced peer relations due to measures such as school closure and
social distancing may have played a role in increasing the time girls spent sitting apart
from studying.

Somewhat counterintuitive to our general expectation, the COVID-19 pandemic
played a positive role in adolescent mental health in terms of stress, sadness/despair,
and suicidal ideation and substance use. Over the course of 2020, adolescents slept longer,
and their levels of stress, sadness/despair, suicidal ideation, drinking, and smoking de-
creased. These results contrast with previous studies that found that the pandemic had
a negative impact on adolescents’ mental health, including increases in distress, anxiety,
depression, stress, and loneliness [14,15,65,66].

These differences may have been due to the different socio-cultural backgrounds
of the countries where those studies were conducted. For example, in Canada [14] and
Ireland [66], adolescents have less academic burden than those in Korea and spend more
time with their families over the weekends. Therefore, the decrease in study time and
increase in time spent with families due to the COVID-19 lockdown would have been
greater for Korean adolescents, and this may have had a different effect on their mental
health compared to adolescents from other countries.

However, the results in this study are in the same vein as studies that have focused
on the positive aspects of the increase in stay-at-home time due to the pandemic [4,29].
School closures and social distancing mean that adolescents may experience less academic
and social pressure [67], and an increase in time spent with parents may improve their
familial relationships and provide them with emotional stability [28].

The pandemic had a more positive effect on girls in terms of sleep, stress, sad-
ness/despair, and suicidal ideation. For instance, during the pandemic, girls’ sleep
increased, and their levels of stress, sadness/despair, and suicidal ideation decreased
significantly compared to boys. Given that girls slept less than boys prior to the pandemic,
and that stress, sadness/despair, and suicidal ideation were higher among girls, a physi-
cal release from a stressful situation during COVID-19 would have provided them with
greater rest, and they may have gained greater comfort and peace of mind due to increased
interactions with family at home.

During the pandemic, drinking and smoking decreased more among boys. Given that
boys drink and smoke more than girls, it is likely that boys experienced more restrictions
on drinking and smoking during the pandemic. Adolescents mainly use substances with
peers, meaning that school closures and social distancing may have physically prevented
adolescents from using substances [20]. Moreover, considering that time spent with parents
at home increased, parental interest and support may have reduced substance use [30].
Parents may have also reduced risky behaviors by closely monitoring their children during
the pandemic [29].
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We also identified a gender disparity in adolescents’ lives. As in previous studies,
boys had more physical activity than girls [38,39]. The reason that boys had higher sitting
time for non-study purposes than girls may have been because boys prefer leisure through
screens, such as watching television and online gaming, compared to girls [41]. Girls’ re-
duced amount of sufficient sleep in comparison to boys aligns with the results of previous
studies on poor sleep quality and short sleep duration among girls [42–44]. The result
showing that girls were more vulnerable to stress, sadness/despair, and suicidal ideation
than boys supports existing research findings that more internalizing problems appear
among girls during adolescence [35]. Boys’ increased drinking and smoking compared to
girls is also consistent with prior studies that found that boys have higher rates of substance
use than girls during adolescence [36,37].

Age was positively associated with sitting time for study purposes and negatively associ-
ated with physical activity and sitting time for non-study purposes. This may have been
because the academic burden of Korean adolescents increases as they get older. It may also
have been reflective of the negative association between age and sleep, the positive associa-
tion between age and stress, and the positive association between age and sadness/despair.
However, the decrease in suicidal ideation with increasing age indicates that adolescents’
coping abilities develop further so that academic burden does not lead to suicide.

4.1. Implications for Policy and Practice

This study presented both the positive and negative effects of the COVID-19 pandemic
on adolescents. It now considers practical policy implications for ensuring the sustainability
of healthy lifestyles among adolescents during the pandemic and after it. First, during the
pandemic, reductions in physical activity among adolescents can impair their health and
social development, meaning countermeasures are needed. Given that time sitting for
purposes other than studying has increased, we need to develop online platforms that
encourage healthy lifestyle choices. For instance, yoga studios, dance schools, and fitness
gyms providing remote classes can help adolescents be more active and stay connected
with friends [68]. If more digital health technologies for exercise, such as apps that support
self-regulation and online social networking communities for people interested in specific
activities, are developed and made available to adolescents, they can spend their time at
home in a healthier manner.

Second, the counterintuitive outcomes—increased sleep and improved mental health
in terms of stress, sadness/despair, and suicidal ideation—provide evidence that the
pre-pandemic lives of adolescents placed immense mental strain on them, leaving them
vulnerable to mental health conditions. In Korea, competition for college entrance exams
is fierce, and private education is added onto regular school classes. According to the
2018 Youth Statistics [69], 70.5% of youth are privately educated. Most students go to a
private academy after school during the week and do their homework until late at night.
Since many students go to a private academy for studying, even on weekends, they do
not have enough time for leisure activities or to spend with their parents. In schools,
academics-oriented classes are conducted to improve students’ grades, and education
related to arts, sports, creativity, and character is relatively lacking. As parents place the
greatest emphasis on school performance in their children’s education, they tend to force
their children to study and neglect other aspects (e.g., conversation with their children,
leisure activities together, character building). Therefore, the closure of private academies
due to COVID-19 and the increase in time spent with parents at home would have been a
time of mental rest for adolescents, offering them a chance to get away from their busy and
high-pressure lives.

If social life reverts to what it was before the pandemic, the mental health (stress,
sadness/despair, and suicidal ideation) of adolescents could get worse again. In the post-
pandemic era, a fundamental change in education policy is needed to alleviate competition
for college entrance exams and reduce the pressures of private education to ensure ado-
lescents lead mentally healthier lives. Parents should not force their children to study
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excessively and should strive to interact with their children (e.g., sufficient conversations
with children and leisure activities together) even after the pandemic is over. Schools should
reduce the academic-oriented curriculum and increase classes that promote sports, volun-
teer activities, cultural activities, and leisure activities. This curriculum structure will enable
students to grow physically, emotionally, and intellectually in a balanced way. Given that
girls are more vulnerable to mental health problems than boys during adolescence, and that
girls’ mental health has improved more during the pandemic, parents, educators, and prac-
titioners should pay more attention to the mental health of girls after COVID-19.

Third, the decline in drinking and smoking is partly because of fewer opportunities to meet
friends to do these things with during the pandemic, but it may also be because parents are
taking more care in managing their children’s risky behaviors as they spend more time at
home. Therefore, even after the pandemic is over, parents should make an effort to prevent
risky behaviors in their children by actively interacting with them. Especially given that
boys are more vulnerable to drinking and smoking, parents and teachers should remain
alert and intervene to ensure that substance use in boys does not increase again after the
pandemic. Adolescents’ smoking and drinking may increase rapidly after the pandemic is
over, and it is necessary to strengthen the crackdown on selling alcohol and tobacco to
youth and promote national education to prevent adolescents’ smoking and drinking.

4.2. Limitations and Future Directions

As this study used secondary data, there were limitations on what areas of adolescents’
lives could be analyzed. In the case of time spent sitting apart from studying, it is necessary
to analyze what the teenagers spent their time doing (e.g., using SNSs, watching TV,
gaming, reading books, doing art) in more detail. In the case of mental health, variables
accounting for representative mental health measures, such as depressive symptoms and
anxiety, should be included. As variables were measured with a single item in this study,
measurement validity may have been compromised. Furthermore, it is important to
investigate how much time spent with parents increased and what activities adolescents
did with their parents during that time (e.g., talking, gaming, watching TV, eating meals).

5. Conclusions

This study examined the impact of the COVID-19 pandemic on various areas of
adolescents’ lives, with a particular focus on gender differences, by comparing data from
2019 and 2020. We observed that the pandemic had positive and negative effects on
different areas of young people’s lives and that these effects were largely moderated by
gender differences. In the absence of empirical studies on the effects of the pandemic
on adolescents, our study serves as a basis for policies and practices that can improve
the sustainability of adolescents’ healthy lives during the pandemic and after it is over.
During the pandemic, action plans to promote adolescents’ physical activity need to be
prepared. A change in education policy and management of the mental health (stress,
sadness/despair, and suicidal ideation) of adolescents is necessary to prevent adolescents’
mental health from worsening again. In addition, proper attention and intervention from
parents, teachers, and practitioners is needed to prevent another increase in substance use
among adolescents after the pandemic is over.
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