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Purpose: This study was performed to analyze the changes in the 24-hour movement behavior of Korean
adolescents during the coronavirus disease 2019 (COVID-19) pandemic, focusing on physical activity (PA) pattern.
Methods: The study used data obtained from the 15th (2019) and 16th (2020) Korea Youth Risk Behavior Survey,
targeting a total of 112,251 adolescents. For assessing the changes before and during the pandemic, complex
samples cross-tabulation and logistic regression models were used to calculate the odds ratio (OR) and confidence
interval (CI).

Results: During the pandemic, as compared to before the pandemic, the rate of male students who met the PA
guidelines (a total of 260 minutes of moderate-to-vigorous intensity physical activity daily) decreased. The rate of
students who met the sedentary behavior (SB) guidelines (recreational SB of <2 hours/day) decreased by about
50%, and there was no significant change in sleep. The OR (95% CI) for students who complied with 24-hour
movement behavior guidelines was 0.69 (0.56-0.85). Conversely, the OR (95% CI) for students who were not
compliant with any of the three recommendations was 1.50 (1.41-1.61). A notable finding is the rate of students
who met the vigorous PA (3 days/week) decreased, but the rate of students who met the strength training (3
days/week) increased during the pandemic, which suggests the possibilities for a new trend in PA in the upcoming
post-COVID-19 era.

Conclusion: Policymakers should pay attention to changes in movement behaviors observed in adolescents during
the pandemic and use the current crisis as an opportunity to respond to the post-COVID-19 era.
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Fig. 1. Timeline of the survey periods and coronavirus disease 2019 (COVID-19) restrictive measures and the schooling
situation.

Table 1. Introduction to population and sample

Variable Before COVID-19 During COVID-19
15th survey (2019) 16th survey (2020)
Definition of target population MS and HS students across MS and HS students across
the country (as of April 2019) the country (as of April 2020)
Population, No. of schools/students 5,611/2,683,547 5,624/2,631,888
Sample
No. of schools surveyed 800 (MS, 400+HS, 400) 793 (MS, 398+HS, 395)
No. of participants/targets 57,303/60,100 54,948/57,925
Rate of response, as of students (%) 95.3 94.9
Survey period June 3-July 12, 2019 August 3-November 13, 2020

COVID-19: coronavirus disease 2019, MS: middle school, HS: high school.
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Table 2. Descriptive characteristics of respondents by sex

Characteristic Boys (n=58,194) Girls (n=54,057) Total (n=112,251) p-value
Age (yr) 15.14+0.083 15.12+0.03 15.13+£0.02 0.646
Height (cm) 170.98+0.08 160.61+0.03 166.00£0.10 <0.001
Weight (ka) 64.99+0.11 53.45+0.06 59.44+0.12 <0.001
BMI (kg/mz) 22.12+0.02 20.68+0.02 21.42+0.02 <0.001
SB (min/day) 226.39+1.05 227.48+1.09 226.92+0.74 0.486
Sleep (min/day) 426.19+1.01 401.29+0.97 414.1940.60 <0.001

Weighted values are presented as estimated meanzstandard error. The p-values are calculated using complex sample
design general linear model analysis; a significant difference was considered at p<0.05.
BMI: body mass index, SB: sedentary behavior (mean recreational sitting time (min) per day during the past 7 days).
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Fig. 2. Proportion of Korean adolescents’ meeting the physical activity (A-C), SB (D), sleep (E) recommendations before
and during coronavirus disease 2019 (COVID-19) pandemic. Values are percentages (weighted); p-values are calculated
using Pearson chi—square test; a significant difference was considered at p<0.05. MVPA: moderate—to-vigorous intensity
physical activity, VPA: vigorous—intensity physical activity, SB: sedentary behavior.

Refer to Table 3 for the definition of each recommendation.

Table 3. OR and 95% CI relating to Korean adolescents’ meeting the physical activity, SB, and sleep recommendations
before and during the COVID-19 pandemic

OR (95% ClI)
Girls (n=54,057)

Meeting specific
recommendations

Boys (n=58,194) Total (n=112,251)

MVPA =7 days/wkx*

Before COVID-19 Reference Reference Reference

During COVID-19 0.90 (0.84—0.96) 1.12 (0.99—-1.27) 0.95 (0.88—1.01)
VPA >3 days/wk'

Before COVID-19 Reference Reference Reference

During COVID-19
Strength >3 days/wk’

0.75 (0.71-0.78)

0.90 (0.84—0.95)

0.81 (0.77-0.85)

Before COVID-19 Reference Reference Reference

During COVID-19 1.16 (1.11—1.21) 1.08 (1.01—1.16) 1.13 (1.06—1.19)
SB <2 hrf

Before COVID-19 Reference Reference Reference

During COVID-19
Sleep"

Before COVID-19

During COVID-19

0.51 (0.49-0.54)

Reference
0.96 (0.89—1.03)

0.55 (0.52—-0.57)

Reference
1.00 (0.93—1.09)

0.53 (0.51-0.55)

Reference
0.98 (0.93—1.03)

OR: odds ratio, Cl: confidence interval, COVID-19: coronavirus disease 2019, MVPA: moderate—-to—-vigorous intensity
physical activity, VPA: vigorous—intensity physical activity, SB: sedentary behavior.

*MVPA =7 days/wk: percentage of students who meet the global recommendations on physical activity, which recommend
that youth accumulate a total of =60 minutes of MVPA per day on average in the past 7 days. fVPA =3 days/wk:
percentage of students who have performed =20 minutes of VPA per day more than 3 days per week in the past 7 days.
TStrength >3 days/wk: percentage of students who have performed strengthening training for more than 3 days per week
in the past 7 days. 5B <2 hr: percentage of students who have complied no more than 2 hours of recreational SB per
day in the past 7 days. ISleep: percentage of students who have performed uninterrupted 9 to 11 hours of sleep per
night for those aged 12—13 years and 8 to 10 hours per night for those aged 14—18 years in the past 7 days.
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Fig. 3. Proportion of Korean adolescents’ meeting the 24-hour movement guidelines before and during coronavirus disease
2019 (COVID-19) pandemic; for boys (A), girls (B), and total (C). Values are percentages (weighted); p—values are calcu—

lated using Pearson chi-square test; a significant difference was considered at p<0.05. The recommendations are MVPA
>7 days/wk (%), SB <2 hr (%), and Sleep (%). Refer to Table 3 for the definition of each recommendation

COVID-19 pandemic

Table 4. OR and 95% Cl of Korean adolescents’ meeting the 24-hour movement guidelines before and during the

Meeting combination of recommendations

MVPA =7 days/wk+SB <2 hr
Before COVID-19

Boys (n=58,194)

OR (95% ClI)

During COVID-19

Girls (n=54,057) Total (n=112,251)

Reference Reference Reference
0.59 (0.53—0.66) 0.76 (0.62—0.93) 0.62 (0.56—0.69)
MVPA =7 days/wk+sleep
Before COVID-19 Reference
During COVID-19
SB <2 hr+sleep

Before COVID-19
During COVID-19
MVPA =7 days/wk+SB <2 hr+sleep
Before COVID-19
During COVID-19

0.93 (0.80—1.07)

Reference
0.60 (0.55—0.67)

Reference Reference
1.06 (0.77—1.44) 0.96 (0.84—1.09)
Reference

Reference
0.63 (0.56—0.71)

0.62 (0.57—0.67)
Reference Reference Reference
0.67 (0.54—0.84) 0.74 (0.41—1.33) 0.69 (0.56—0.85)
None of the recommendations
Before COVID-19 Reference
During COVID-19
OR: odds ratio, CI:

. confidence interval,
physical activity, SB: sedentary behavior

1.56 (1.44—1.69)

Reference Reference

1.45 (1.30—1.62) 1.50 (1.41—1.61)
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