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ABSTRACT

Objectives: This study aimed to examine the relationship between COVID-19-related depressive symptoms and oral health among
Korean adolescents. Methods: Data from the 17th Korea Youth Risk Behavior Web-based Survey were used and analyzed by the
chi-squared test, and multiple logistic regression analysis was performed using SPSS 21.0. The final study population comprised
54,835 individuals. Results: The rates of toothache, gingival bleeding, tooth fracture, and tooth sensitivity were 21.2, 19.1, 8.7,
and 30.6%, respectively. The rates of equal, increased, and decreased COVID-19-related depressive symptoms were 53.4, 36.9,
and 9.7%, respectively. The rates of toothache, gingival bleeding, and tooth sensitivity were significantly higher (49.0, 48.3, and
46.3%, respectively) in the increased depressive symptom group than that in the decreased depressive symptom group (7.7,
8.1, and 7.7%, respectively). After adjusting for gender, school grade, school record, household economic status, tooth brushing
frequency, smoking habit, and alcohol consumption, the risks of toothache, gingival bleeding, and tooth sensitivity in the increased
depressive symptom group were symptom group were 1.64 (95% Cl: 1.51-1.78), 1.55 (95% ClI: 1.43-1.68), and 1.77 (95% CI: 1.65-1.89),
respectively. Conclusions: There was a significant increase in oral symptoms in the group with increased depressive symptoms.
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Corona Virus Disease 2019 (COVID-19)= 20194 129 &= L3tAJollA 2|8 H1H 5 A Aoz ga85ka Qle ArolcHl].
COVID-19 #A=2 713, W, 127t 59 587 2 A33e 52 S5l =t (2], AlARA7 |5 FA0l 2]st 2/ COVID-19 74
T QUA| Ao, TheFst A7 Al 34, 12, F5 5ol 27| 7 45 o) A &HE Tt B H3].

COVID-197} & HZ-S 55l S57] 2 G HA 3A oS 9l oo A}QJX* A F7|7F A= e L2 Q1% v gt
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1313(9.4%, p<0.01), 3t g2 o] F, S5k, 5Fe] LFo] B 8.4%(p<0.001) 2 7P E3kom 7PAZA| ezt 7 W2 250 139%= 7t
o]

& =9kth ok A& 31971 2% ofskel 1E(104%), §A 5 AEol A LE] ZH2F 13.4%, 10.5% 2 7P =*TH(p<0.001). X|oFA]
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Table 1. Distribution of oral health according to the general characteristics Unit: N(%)
Characteristics Total Toothache p ]ig;gdll\;aé P frl;?:?tg;e P segcs)?cgjity )
Total 54,835(100.0) 11,454(21.2) 10,321(19.1) 4,915(8.7) 16,723(30.6)
Gender
Boy 28393(51.7) 4,988(18.0) <0.001 4,648(16.6) <0.001 2,707(9.3) <0.001  7,843(27.8) <0.001
Girl 26,442(48.3)  6,466(24.7) 5,673(21.8) 2,208(8.2) 8,880(33.5)
School grade
Middle school 1st 10,013(17.0)  1,504(15.2) <0.001 1,627(16.2) <0.001  976(9.4) 0.004 2,744(27.4) <0.001
Middle school 2nd 10,229(17.8)  1,908(19.0) 1,745(17.2) 923(9.0) 3,024(29.8)
Middle school 3rd 9,764(16.2)  2,217(23.1) 1,886(19.7) 817(8.0) 3,139(32.4)
High school 1st 8 ,459(15.6)  1,849(22.0) 1,578(18.9) 789(9.2) 2,598(30.5)
High school 2nd 646(16.6)  2,050(23.6) 1,798(20.9) 752(8.5) 2,784(32.0)
High school 3rd 7 724(16 8)  1,926(25.0) 1,687(21.7) 658(8.2) 2,434(31.4)
School record
High 7,082(12.7)  1,514(21.6) <0.001 1,348(19.0) 0.002  528(7.3) <0.001  2,248(31.5) <0.001
Middle-high 13,441(24.5)  2,744(20.8) 2,572(19.5) 1,048(7.3) 4,193(31.2)
Middle 16,899(31.0)  3,323(20.3) 3,006(18.2) 1,467(8.4) 4,786(28.6)
Middle-low 12,001(22.0)  2,618(21.8) 2,312(19.5) 1,192(8.4) 3,738(31.2)
Low 541209.9) 1,255(23.5) 1,083(20.2) 680(8.4) 1,758(32.4)
Economic status of household
High 5940(10.9)  998(17.8) <0.001  977(17.1) <0.001  525(9.0) <0.001  1,554(26.9) <0.001
Middle-high 15,622(29.3)  3,058(20.0) 2,798(18.3) 1,307(8.2) 4,663(26.9)
Middle 27,071(49.0)  5,701(21.4) 5,074(19.0) 2,371(8.5) 8,242(30.5)
Middle-low 5,09009.0) 1,380(27.2) 1,190(23.6) 553(10.4) 1,867(30.5)
Low 1,112(1.9) 317(28.5) 282(24.6) 159(13.9) 397(34.9)
Frequency of tooth brushing (1 day)
<2 5077(9.0) 1,285(25.7) <0.001 1,154(23.0) <0.001 548(10.4) <0.001  1,839(36.3) <0.001
3 27,053(49.7)  5,698(21.6) 5,031(19.1) 2,411(8.7) 8,538(31.7)
>4 22,705(41.3)  4,471(19.8) 4,136(18.3) 1,956(8.5) 6,346(28.0)
Smoking habit
No 48,931(89.0)  9,950(20.7) <0.001 9,050(18.8) <0.001 4,090(8.2) <0.001 14,580(29.9) <0.001
Yes 5904(11.0)  1,504(25.4) 1,271(21.8) 825(13.4) 2,143(36.0)
Alcohol consumption
No 36,900(67.1)  7,016(19.3) <0.001 6,414(17.7) <0.001 2,964(7.9) <0.001 10,517(28.6) <0.001
Yes 17,935(32.9)  4,438(25.2) 3,907(22.0) 1,951(10.5) 6,206(34.6)
"by complex samples chi-square test

2, Yuix EMof| (2 COVID-19 0|F 22| H3}

Aukz] Exo]l w2 COVID-19 0| L-a7te] 1iahs BAsigich. Al thdAt % COVID-19 o5 9-27tol el Qlrkal SH3t vl
53.4%% 7} =L, ol S7FIHAL SHT HIE2 36.9%, A4Sttt —8— & HI8-2 9.79%{t}. COVID-19 0] ©-23to] Z7}
SISICFL S5 RIS ofsbge] HlBo] 46492 WebACR0NTH E3LT, e 28A4000), L o] FHIUY 1
(5599, /A el 25191 B0l -t 0m(p<0.001) 4% 270 547} 41 o]l 187 5%), BT 857

Fo] 3= 15(40.5%, 40.5%)°114 71 = ATHp<0.001).
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Table 2. COVID-19-related depressive symptoms according to the characteristics Unit: N(%)
.. Depressive ptom .
ettt Total Equal Increassyelzl1 Decreased p
Total 54,835(100.0) 29,562(53.4) 19,730(36.9) 5,543(9.7)
Gender
Boy 28,393(51.7) 16,962(59.4) 7,679(28.0) 3,752(12.5) <0.001
Girl 26,442(48.3) 12,600(47.0) 12,051(46.4) 1,791(6.6)
School grade
Middle school 1st 10,013(17.0) 5,346(52.8) 3,190(32.7) 1,477(14.4) <0.001
Middle school 2nd 10,229(17.8) 5,531(53.5) 3,512(35.4) 1,186(11.1)
Middle school 3rd 9,764(16.2) 5,292(53.5) 3,519(37.0) 953(9.4)
High school 1st 8 ,459(15.6) 4 ,519(53.1) 3,185(38.1) 755(8.7)
High school 2nd 646(16.6) 546(52.2) 3,416(40.0) 684(7.9)
High school 3rd 7 724(16 8) 4 328(55 4) 2,908(38.4) 488(6.2)
School record
High 7,082(12.7) 3,831(53.5) 2,655(38.2) 596(8.2) <0.001
Middle-high 13441(24.5) 7,218(53.1) 5,097(38.8) 1,126(8.1)
Middle 16,899(31.0) 9,459(55.5) 5,697(34.8) 1,743(9.7)
Middle-low 12,001(22.0) 6,254(51.8) 4,381(37.3) 1,366(10.9)
Low 5,412(9.9) 2,800(51.3) 1,900(36.1) 712(12.6)
Economic status of household
High 5,940(10.9) 3,293(55.3) 1,789(30.9) 858(13.8) <0.001
Middle-high 15,622(29.3) 8,366(53.0) 5,637(37.0) 1,619(9.9)
Middle 27,071(49.0) 15,147(55.4) 9,463(36.0) 2,461(8.7)
Middle-low 5,090(9.0) 2,300(44.6) 2,336(47.0) 454(8.4)
Low 1,112(1.9) 456(41.4) 505(45.5) 151(13.1)
Frequency of tooth brushing (1 day)
<2 5,077(9.0) 2,711(52.6) 1,797(36.6) 569(10.8) 0.010
3 27,053(49.7) 14,768(54.0) 9,591(36.5) 2,694(9.5)
>4 22,705(41.3) 12,083(52.9) 8,342(37.5) 2,280(9.6)
Smoking habit
No 48,931(89.0) 26,696(54.0) 17,371(36.5) 4,864(9.5) <0.001
Yes 5,904(11.0) 2,866(48.6) 2,359(40.5) 679(10.9)
Alcohol consumption
No 36,900(67.1) 20,565(55.3) 12,638(35.1) 3,697(9.5) <0.001
Yes 17,935(32.9) 8,997(49.6) 7,092(40.5) 1,846(9.9)

‘by complex samples chi-square test

St 9-g7ke] TANS BT Table 3>. %[0} 53 HEE-2 COVID-19 o|% 9-&7to] Z7FsI ikl S Eeht(49.0%)
oM 7Hg =9k, 2] 2&8 x|o} A& AEE 3 COVID-19 03 9-27to] Z7f5t 15ol|A] 212} 48.3%, 46.3% 2 7H =9k B4z o2
F-2l5FATH(p<0.001). 2|0} 1}-2 2-&7tol| HS7} glrkal S Heh(48.8%)0l41 7F =3TH(p<0.001).

Table 3. Relationship between oral health status and COVID-19-related depressive symptom Unit: N(%)
. « Gingival . Tooth . Tooth .

Depressive symptom Total Toothache p blesing fracture p st p

Decreased 5,543(9.7) 911(7.7)  <0.001 846(8.1)  <0.001 599(12.1)  <0.001 1,323(7.7)  <0.001

Equaled 29,562(53.4)  5,011(43.3) 4,555(43.6) 2,434(48.9) 7,767(46.0)

Increased 19,730(36.9)  5,532(49.0) 4,920(48.3) 1,882(39.0) 7,633(46.3)

"by complex samples chi-square test
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Table 4. Odd ratio for association between oral health status and COVID-19-related depressive symptom

D Toofhache Gingiv%l bleeding Tooth* fracture Tooth fensiﬁvity
Oddsratio  95% CI Odds ratio 95% CI Odds ratio 95% CI Oddsratio  95% CI
Decreased 1 Ref. 1 Ref. 1 Ref. 1 Ref.
Equal 0.95 0.88-1.03 0.93 0.86-1.00 0.77 0.69-0.85 1.09 1.02-1.16
Increased 1.64 1.51-1.78 1.55 1.43-1.68 0.89 0.80-1.00 1.77 1.65-1.89

"0dds ratio and 95% confidence intervals estimated using complex samples multiple logistic regression model adjusted for
gender, school grade, school record, household economic status, frequency of tooth brushing, smoke habit, and alcohol
consumption
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