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Abstract This cross-sectional and secondary data analysis study analyzes the factors affecting depression
and suicidal ideation of adolescents who experienced depression during the coronavirus disease 2019
(COVID-19) pandemic. The research data was obtained from the 17th Korean Adolescent Behavior
Survey conducted in 2021 during the ongoing COVID-19 pandemic. The analysis included adolescents
who experienced depression for =2 weeks in 12 months. During the COVID-19 pandemic, middle school
students, females, low-income families, students not living with their families, and people with poor
health perception were identified as vulnerable to mental health. Additionally, factors associated with
the aggravation of depression and suicidal ideation were confirmed to be decreased physical activity
time, increased sitting time, and increased smartphone use time. These results indicate that reducing the
time spent sitting and using smartphones, and supporting active physical activity in a safe environment,

is necessary to prevent depression and suicidal thoughts among adolescents.
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Table 1. Demographic Characteristics of Participants

Variables Categories N (%)
Male 6,318 (43.0)
Gender
Female 8,369 (57.0)
Middle 7,815 (53.2)
School
High 6,872 (46.8)
‘ High 5,493 (37.4)
Economic Middle 6,909 (47.0)
level
Low 2,285 (15.6)
Residence Family 13,932 (94.9)
type Others 755 (5.1)
Large 7,171 (48.8)
City scale Midium to small 6,609 (45.0)
Rural 907 (6.2)
High 4,816 (32.8)
Grade level Middle 4,291 (29.2)
Low 5,580 (38.0)
Depression after No change 5,763 (39.2)
COVID-19 Worse 8,924 (60.8)
Suicide No 9,684 (65.9)
thoughts Yes 5,006 (34.1)
Enrolled (Total) 14,687 (100)
participant
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Table 2. Analysis of factors related to aggravation of depression during the COVID-19 pandemic

Worsening of depression Multivariate logistic regression
Variables Categories
No (%) Yes (%) OR 95% CI p-value
Large 2,767 (48.0) 4,404(49.4) ref
City scale Midium 1015 613 4.3 3,396(44.9) 0.993 0.922-1.069) 844
Rural 383 (6.6) 524 (5.9) 0.913 (0.782-1.067) 374
Middle 3,141 (54.5) 4,674 (52.4) ref
School
High 2,622 (45.5) 4,250 (47.6) 1.030 (0.955-1.111) 441
Male 3,029 (52.6) 3,289 (36.9) ref
Gender
Female 2,734 (47.4) 5,635 (63.1) 1.739 (1.604-1.886) <.001
High 2,236 (38.8) 3,257 (36.5) ref
Economic level Middle 2,767 (48.0) 4,142 (46.4) 0.993 (0.917-1.076) .868
Low 760 (13.2) 1,525 (17.1) 1.319 (1.176-1.480) <.001
Family 5509 (95.6) 8,423 (94.4) ref
Co-living type
Others 254 (4.4) 501 (5.6) 1.279 (1.075-1.523) .006
185 1110 (20.3) 1,840 (21.9) ref
BMI 18.5~22.9 2642 (48.3) 4,103 (48.9) 0.983 (0.893-1.083) 795
23~24.9 702 (12.8) 1,039 (12.4) 0.979 (0.858-1.117) .823
25< 1015 (18.6) 1,417 (16.9) 0.946 (0.838-1.068) .406
High 1,790 (31.1) 3,026 (20.6) ref
Grade level Middle 1,717 (29.8) 2,574 (28.8) 0.880 (0.801-0.966) .007
Low 2,256 (39.1) 3,324 (37.2) 0.852 (0.776-0.934) .001
Healthy 3,456 (60.0) 4,244 (47.6) ref.
Subjective health perception Normal 1,637 (28.4) 3,063 (34.3) 1.434 (1.321-1.557) .000
Unhealthy 670 (11.6) 1,617 (18.1) 1.711 (1.529-1.913) .000
0 1,703 (29.6) 2,994 (33.5) ref.
Days of high-intensity 1~3 2,022 (35.1) 3,261 (36.5) 1.090 (0.993-1.195) 069
exercise 4~6 1,117 (19.49) 1,554 (17.4) 1.133 (1.009-1.2757) .037
7 921 (16.0) 1,115 (12.5) 1.131 (0.983-1.303) .086
0 2,669 (46.3) 4,893 (54.8) ref.
1~3 1,539 (26.7) 2,176 (24.49) 0.933 (0.851-1.024) 142
Days of strength training
4~6 753 (13.1) 986 (11.0) 1.000 (0.881-1.135) ».999
7 802 (13.9) 869 (9.7) 0.897 (0.778-1.035) 135
Increase 1,387 (24.1) 1,829 (20.5) ref.
Physical aetivity after Maintain | 2.298 (39.9) 1,915 (21.5) 0.549 (0.496-0.608) 001
Decrease 2,078 (36.1) 5,180 (58.0) 1.591 (1.442-1.754) <.001
Q1(93hr=) 1,636 (28.4) 2,018 (22.6) 1.211 (1.093-1.342) <.001
Q2(74~93) 1,433 (24.9) 2,230 (25.0) 1.129 (1.020-1.250) .019
Weekly sedentary time
Q3(54~73) 1,367 (23.7) 2,090 (25.7) 1.142 (1.033-1.263) .010
Q454 1,327 (23.0) 2,386 (26.7) ref.
Q1(52hr=) 1,485 (25.8) 2,061 (23.1) 1.007 (0.912-1.119) .894
Weekly smartphone usage Q2(35~52) 1,439 (25.5) 2,231 (25.0) 0.984 (0.984-1.092) .766
time Q3(24~35) 1,463 (25.4) 2,305 (25.8) 1.010 (0.912-1.119) 846
Q4((24) 1,376 (23.9) 2,327 (26.1) ref.
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Table 3. Analysis of factors related to suicidal ideation during the COVID-19 pandemic

Suicide thoughts

Multivariate logistic regression

Variables Categories
No (%) Yes (%) OR 95% CI p-value
Large 4,778 (49.3) 2,392 (47.8) ref
City scale Midiurn, 4,285 (44.2) 2,324 (46.5) 1.054 0.977-1.136) 174
Rural 620 (6.4 287 (5.7) 0.904 (0.772-1.060) 214
Middle 5,018 (51.8) 2,797 (55.9) ref
School
High 4,666 (48.2) 2,206 (44.1) 0.740 (0.685-0.800) <.001
Male 4,508 (46.5) 1,812 (36.2) ref
Gender
Female 5,178 (53.5) 3,191 (63.8) 1.440 (1.324-1.566) <.001
High 3,745 (38.7) 1,748 (34.9) ref
Economic level Middle 4,677 (48.3) 2,232 (44.6) 0.976 (0.899-1.061) 573
Low 1,263 (13.0) 1,023 (20.4) 1.507 (1.349-1.684) <.001
Family 9,242 (95.4) 4,690 (93.7) ref
Co-living type
Others 442 (4.6) 314 (6.3) 1.395 (1.158-1.680) <.001
Low 1,929 (20.9) 1,021 (21.9) ref
BMI Normal 4,546 (49.3) 2,199 (47.3) 1.013 (0.922-1.114) 784
Over 1,178 (12.8) 563 (12.1) 1.048 (0.919-1.196) 481
Obesity 1,563 (17.0) 869 (18.7) 1.162 (1.031-1.310) .014
High 3,211 (33.1) 1,606 (32.1) ref.
Grade level Middle 2,905 (30.0) 1,386 (27.7) 0.962 (0.874-1.057) 418
Low 3,569 (36.8) 2,011 (40.2) 1.007 (0.917-1.105) .886
Healthy 5,596 (57.8) 2,104 (42.0) ref.
Subjective health perception Normal 2,960 (30.6) 1,740 (34.8) 1.526 (1.405-1.658) <.001
Unhealthy 1,128 (11.6) 1,159 (23.2) 2.513 (2.263-2.791) <.001
0 3,004 (31.0) 1,693 (33.8) ref.
Days of high-intensity 1~3 3,526 (36.4) 1,757 (35.1) 0.971 (0.886-1.065) .538
exercise 4~6 1,796 (18.5) 875 (17.5) 1.052 (0.933-1.185) .481
7 1,358 (14.0) 678 (13.6) 1.162 (1.031-1.310) 014
0 4,840 (50.0) 2,722 (54.4) ref.
1~3 2,504 (25.9) 1,211 (24.2) 1.009 (0.864-1.179) .906
Days of strength training
4~6 1,174 (12.1) 565 (11.3) 1.000 (0.856-1.169) .997
7 1,166 (12.0) 505 (10.1) 1.095 (0.929-1.292) .280
Increase 2,178 (22.5) 1,038 (20.7) ref.
Phys“ég\"}?gfif; after Maintain 2,862 (29.6) 1351 (27.0) 0.968 (0.869-1.080) 563
Decrease 4,644 (48.0) 2,614 (52.2) 1.104 (1.058-1.222) .058
Q1(93hr=) 2,464 (25.4) 1,190 (23.8) 1.170 (1.055-1.299) .003
Q2(74~93) 2,466 (25.5) 1,197 (23.9) 1.029 (0.927-1.143) .829
Weekly sedentary time
Q3(54~73) 2,428 (25.1) 1,229 (24.6) 0.969 (0.873-1.076) 910
Q4(<54) 2,326 (24.0) 1,387 (27.7) ref.
Q1(52hr=) 2,437 (25.2) 1,109 (22.2) 1.192 (1.069-1.330) .002
Weekly smartphone usage | Q235~52) 2,480 (25.6) 1,190 (23.8) 0.986 (0.885-1.097) 793
time Q3(24~35) 2,532 (26.1) 1,236 (24.7) 1.026 (0.923-1.141) .629
Q4(<24) 2,235 (23.1) 1,468 (29.3) ref.
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