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ABSTRACT

Objectives: To investigate the factors influencing the experience of oral symptoms in Korean adolescents. Methods: In total,
52,795 adolescents were selected from the web-based 2023 Korean Youth Risk Behavior survey conducted by the Korean Disease
Control and Prevention Agency. Data were analyzed in SPSS 21.0 using the combined sample analysis method. Results: After
adjusting for all variables, sex, grade, academic achievement, economic status, alcohol consumption, consumption of carbonated
beverage and fast food, frequency of brushing, brushing after lunch, sleep, sadness and despair, loneliness, and anxiety disorder
were statistically significantly associated with tooth fracture, toothache, gingival pain and bleeding. Conclusions: It is necessary
to recognize, at an early stage, the risks factors that might affect dietary intake behavior, oral health behavior, mental health, and
oral diseases in Korean adolescents. Based on this, appropriate oral health education should be provided to adolescents and
changes should be encouraged to assist in establishing positive oral and mental health behaviors.
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Table 1. Relationship between general characteristics and experience of oral symptom

Unit: N(%)
.. . Tooth fracture Toothache Gingival pain & bleeding
Characteristics ~ Division No Yes No Yes No Yes
Sex Male 23,636(88.6) 3,078(11.4) 16,852(62.8)  9,862(37.2) 22,166(82.6)  4,548(17.4)
Female 23,495(90.3) 2,586(9.7) 14,557(55.8) 11,524(44.2) 20,096(77.2)  5,985(22.8)
»(p) 37.360(<0.001) 269.275(<0.001) 239.856(<0.001)
Grade Middle school grade 1~ 8,591(89.2)  1,046(10.8)  6,137(63.5)  3,500(36.5)  8,009(82.7)  1,628(17.3)
Middle school grade 2 8,361(89.5) 975105  5613(60.1)  3,723(39.9)  7,513(80.3)  1,823(19.7)
Middle school grade 3 8,386(89. 8) 1,012(10.2)  5322(56.7)  4,076(43.3)  7,355(78.3)  2,043(21.7)
High school grade 1 8,091(89.1) 977(10.9)  5,397(59.4)  3,671(40.6)  7,358(81.0) 1,710(19.0)
High school grade 2 7,262(89.4) 877(10.6)  4,719(58.3)  3,420(41.7)  6,354(78.4) 1,785(21.6)
High school grade 3 6,440(89.4)  777(10.6)  4221(58.3)  2,996(41.7) 5673(78.7)  1,544(21.3)
»(p) 2.809(0.727) 100.285(<0.001) 86.730(<0.001)
Academic High 18,158(90.9)  1,846(9.1) 11,584(57.9)  8420(42.1) 15921(79.4)  4,083(20.6)
achievement Middle 13,893(89.7) 1,628(10.3)  9,640(61.9) 5,881(38.1) 12,561(80.7)  2,960(19.3)
Low 15,080(87.4) 2,190(12.6) 10,185(58.9) 7,085(41.1) 13,780(79.9)  3,490(20.1)
Xz(p*) 122.079(<0.001) 60.008(<0.001) 8.538(0.015)
Economic status High 20,142(90.2) 2,234(9.8) 13,775(61.3)  8,601(38.7) 18,127(80.8)  4,249(19.2)
Middle 21,416(89.5)  2,534(10.5) 14,302(59.5)  9,648(40.5) 19,247(80.3)  4,703(19.7)
Low 5,573(86.4) 896(13.6)  3,332(52.0)  3,137(48.0)  4,888(75.5)  1,581(24.5)
»(p) 75.618(<0.001) 177.751(<0.001) 89.289(<0.001)
Residential status Family 45,005(89.6)  5,305(10.4) 29,990(59.5) 20,320(40.5) 40,338(80.1)  9,972(19.9)
Other 2,126(85.8) 359(14.2) 1,419(56.6)  1,066(43.4)  1,924(76.6) 561(23.4)
Xz(pk) 30.363(<0.001) 7.251(0.012) 15.726(<0.001)
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Table 2. Relationship between drinking and smoking, dietary intake behaviors, oral health behaviors and
experience of oral symptom

Unit: N(%)
- L Tooth fracture Toothache Gingival pain & bleeding
Characteristics Division No Yes No Yes No Yes
Drinking Yes 14,935(87.0)  2,289(13.0)  9,472(55.2)  7,752(44.8)  13,344(77.5)  3,880(22.5)
No 32,196(90.6) 3,375(9.4)  21,937(61.5) 13,634(38.5)  28,918(81.1)  6,653(18.9)
1) 157.569(<0.001) 192.092(<0.001) 94.966(<0.001)
Smoking Yes 4,448(83.7) 881(16.3)  2902(54.8)  2,427(45.2)  4,047(76.0)  1,282(24.0)
No 42,683(90.1) 4,783(9.9) 28,507(59.9)  18,959(40.1)  38,215(80.4)  9,251(19.6)
v(P) 203.910(<0.001) 52.586(<0.001) 56.724(<0.001)
Fruit (weekly) No 5,954(88.9) 763(11.1)  4,055(60.4)  2,662(39.6)  52340(79.3)  1,377(20.7)
1-2 times 16,057(89.0)  2,001(11.0) 10,570(58.5)  7,488(41.5) 14,385(79.5)  3,673(20.5)
3-4 times 12,894(89.7)  1,478(10.3)  8,590(59.6)  5,782(40.4)  11,536(80.1)  2,836(19.9)
>5 times 12,226(89.9)  1,422(10.1)  8,194(60.0)  5454(40.0)  11,001(80.7)  2,647(19.3)
Y (p) 9.171(0.038) 11.523(0.012) 8.922(0.036)
Fizzy drink (weekly) ~ No 2,989(91.1) 287(8.9)  2,175(66.2)  1,101(33.8)  2,725(83.4) 551(16.6)
1-2 times 13,894(90.7) 1,44109.3)  9,707(63.2)  5,628(36.8) 12,560(81.8)  2,775(18.2)
3-4 times 15430(89.7)  1,802(10.3)  10,224(59.3)  7,008(40.7)  13,857(80.3)  3,375(19.7)
>5 times 14,818(87.6)  2,134(12.4)  9,303(54.8)  7,649(45.2)  13,120(77.3)  3,832(22.7)
1) 97.200(<0.001) 299.616(<0.001) 130.364(<0.001)
Fast food (weekly) No 7,939(90.2) 877(9.8)  5568(62.7)  3,248(37.3)  7,249(82.0)  1,567(18.0)
1-2 times 26,962(90.2) 2,981(9.8) 18,026(60.2)  11,917(39.8)  24,059(80.3)  5,884(19.7)
3-4 times 9,678(87.8)  1,360(12.2)  6,135(55.7)  4,903(44.3)  8,662(78.4)  2,376(21.6)
>5 times 2,552(85.3) 446(14.7)  1,680(55.9)  1,318(44.1)  2,292(75.9) 706(24.1)
() 111.152(<0.001) 128.967(<0.001) 72.133(<0.001)
Water (weekly) <2 cup 10,386(88.8) 1,313(11.2)  6,460(55.3)  5239(44.7)  9,059(77.5)  2,640(22.5)
3 cup 10,695(90.2) 1,1909.8)  6,980(58.7)  4,905(41.3)  9,470(79.8)  2,415(20.2)
4 cup 8,301(89.7) 974(10.3)  5527(59.2)  3,748(40.8)  7,461(80.2)  1,814(19.8)
=5 cup 17,749(89.2) 2,187(10.8)  12,442(62.4)  7,494(37.6)  16,272(81.3)  3,664(18.7)
() 13.309(0.005) 157.417(<0.001) 66.396(<0.001)
Experience of nutrition Yes 24,902(89.4)  3,002(10.6) 16,677(59.7)  11,227(40.3)  22,301(79.8)  5,603(20.2)
and dietary education No 22,229(89.4)  2,662(10.6)  14,732(59.1)  10,159(40.9)  19,961(80.1)  4,930(19.9)
1Y) 0.007(0.932) 1.644(0.192) 0.881(0.350)
Frequency of tooth <1times 5,027(88.0) 693(12.0)  2,982(52.2)  2,738(47.8)  4,338(75.9)  1,382(24.1)
brushing (daily) 2 times 23,641(89.4)  2,841(10.6) 15,572(58.7)  10,310(41.3)  21,275(80.3)  5,207(19.7)
>3 times 18,463(89.9)  2,130(10.1) 12,855(62.3)  7,738(37.7)  16,649(80.7)  3,944(19.3)
() 16.705(<0.001) 198.041(<0.001) 67.370(<0.001)
Frequency of tooth ~ Never 25,872(89.8)  2,950(10.2) 16,964(58.8)  11,858(41.2)  23,104(80.1)  5,718(19.9)
brushing Sometimes 8369(88.0)  1,182(120)  5943(62.5  3,608(37.5)  7,754(81.2)  1.797(18.8)
(after lunch) Usually 5,082(88.5) 662(11.5)  3,453(59.7)  2,291(40.3)  4,616(80.2)  1,128(19.8)
Always 7,808(90.1) 870(9.9)  5049(57.9)  3,629(42.1)  6,788(77.9)  1,890(22.1)
1) 32.837(<0.001) 47.613(<0.001) 31.781(<0.001)
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Table 3. Relationship between mental health and experience of oral symptom

Unit: N(%)
.. . Tooth fracture Toothache Gingival pain & bleeding
Characteristics Division No Yes No Yes No Yes
Stress levels None 8,418(90.9) 867(9.1) 6,492(70.1)  2,793(29.9)  8,058(86.5) 1,227(13.5)
Sometimes 21,366(89.6) 2,480(10.4)  14,483(60.5) 9,363(39.5)  19,450(81.5) 4,396(18.5)
Usually 17,347(88.5) 2,317(11.5)  10,434(53.1) 9,230(46.9)  14,754(75.0) 4,910(25.0)
Xz(p*) 39.509(<0.001) 768.359(<0.001) 587.954(<0.001)
Sleep quality Enough 12,637(90.6)  1,352(9.4)  9,345(66.6)  4,644(33.4)  11,751(83.7)  2,238(16.3)
Moderate 15,872(89.5) 1,894(10.5)  10,878(61.3)  6,888(38.7)  14,499(81.5) 3,267(18.5)
Not enough 18,622(88.6) 2,418(11.4)  11,186(53.2)  9,854(46.8)  16,012(76.2)  5,028(23.8)
XZ(P*) 33.053(<0.001) 666.479(<0.001) 328.059(<0.001)
Sadness & despair  No 35,191(30.4) 3,80209.6) 24,277(62.1)  14,716(37.9)  32,127(82.3) 6,866(17.7)
Yes 11,940(86.7) 1,862(13.3) 7,132(51.8) 6,670(48.2)  10,135(73.3) 3,667(26.7)
Xz(p*) 146.761(<0.001) 442.218(<0.001) 503.984(<0.001)
Suicidal thoughts ~ No 40,965(89.8) 4,721(10.2)  27,952(61.0)  17,734(39.0)  37,224(81.3) 8,462(18.7)
Yes 6,166(86.9) 943(13.1) 3,457(49.1)  3,652(50.9)  5,038(70.9) 2,071(29.1)
1) 53.203(<0.001) 364.682(<0.001) 418.111(<0.001)
Loneliness None 21,327(90.6) 2,215(9.4)  15,982(67.6) 7,560(32.4)  19,996(84.7) 3,546(15.3)
Sometimes 17,527(88.9) 2,245(11.1)  10,866(55.1) 8,906(44.9)  15,393(77.9) 4,379(22.1)
Usually 8,277(87.5) 1,204(12.5) 4,561(48.4) 4,920(51.6) 6,873(72.6) 2,608(27.4)
Xz(p*) 78.915(<0.001) 1285.591(<0.001) 704.477(<0.001)
Anxiety disorder Normal 41,375(89.8) 4,801(10.2)  28,400(61.4)  17,776(38.6)  37,682(81.5) 8,494(18.5)
Caution 3,776(87.5) 547(12.5)  2,02147.2)  2,302(2.8)  3,063(7L1)  1,260(28.9)
Risk 1,980(86.3) 316(13.7) 988(43.0) 1,308(57.0) 1,517(65.7) 779(34.3)
Xz(p*) 46.491(<0.001) 602.667(<0.001) 572.653(<0.001)
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Table 4. Factors influencing the experience of oral symptoms
Unit: adjusted OR(95% ClI)

Characteristics Division Tooth fracture Toothache Gingival pain & bleeding
Sex Female 1.000 1.000 1.000

Male 1.21(1.14-1.29) 0.81(0.78-0.84) 0.79(0.74-0.82)"
Grade High school grade 3 1.000 1.000 1.000

High school grade 2 0.99(0.90-1.10) 0.99(0.93-1.06) 1.01(0.93-1.09)

High school grade 1 1.07(0.98-1.19) 0.96(0.90-1.02) 0.87(0.81-0.94)"

Middle school grade 3 1.09(0.98-1.21) 1.08(1.01-1.16)" 1.02(0.94-1.11)

Middle school grade 2 1.18(1.06-1.30)" 0.98(0.91-1.05) 0.94(0.86-1.03)

Middle school grade 1 1.32(1.19-1.48)™ 0.89(0.82-0.96)" 0.82(0.75-0.90)"
Academic achievement High 1.000 1.000 1.000

Middle 1.13(1.06-1.22)" 0.82(0.78-0.86)" 0.91(0.86-0.96)"

Low 1.30(1.22-1.40)™ 0.82(0.79-0.86)" 0.85(0.80-0.89)"
Economic status High 1.000 1.000 1.000

Middle 1.02(0.96-1.09) 1.07(1.02-111)" 1.01(0.96-1.06)

Low 1.20(1.11-1.3)™ 1.26(118-1.33)" 1.14(1.06-1.23)"
Residential status Family 1.000 1.000 1.000

Other 1.23(1.10-1.39)™ 1.02(0.93-1.12) 1.10(0.98-1.23)
Drinking No 1.000 1.000 1.000

Yes 1.21(1.13-1.30)" 1.19(1.14-1.24)™ 1.12(1.06-1.18) "
Smoking No 1.000 1.000 1.000

Yes 1.39(1.21-1.45)" 1.00(0.94-1.07) 1.07(0.99-1.15)
Fruit (weekly) >5times 1.000 1.000 1.000

3-4 times 1.00(0.91-1.09) 0.98(0.93-1.04) 1.02(0.96-1.08)

1-2 times 1.02(0.95-1.11) 1.00(0.95-1.05) 1.03(0.97-1.10)

No 1.00(0.89-1.08) 0.88(0.83-0.94)" 1.01(0.93-1.09)
Fizzy drink (weekly) No 1.000 1.000 1.000

1-2 times 1.04(0.99-1.19) 111(1.02-1.21) 1.11(1.00-1.23)

3-4 times 1.10(0.96-1.25) 1.26(116-1.37)" 1.19(1.08-1.32)"

>5 times 1.24(1.09-1.41)" 1.42(1.30-1.55)" 1.33(1.20-1.48)"
Fast food (weekly) No 1.000 1.000 1.000

1-2 times 0.95(0.88-1.02) 1.04(0.99-1.10) 1.08(1.01-1.14)"

3-4 times 1.11(1.01-1.23)" 1.16(1.09-1.23)™ 1.12(1.04-1.21)"

>5 times 1.25(1.11-1.23)" 1.11(1.01-1.22)" 1.33(1.20-1.48)™
Water (weekly) =5 cup 1.000 1.000 1.000

4cup 1.00(0.92-1.07) 1.09(1.03-1.15)" 1.03(0.97-1.10)

3cup 0.94(0.87-1.02) 1.07(1.02-1.13)" 1.03(0.97-1.09)

<2cup 1.06(0.98-1.15) 1.12(1.07-1.18)” 1.06(1.00-1.12)
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Table 4. to be continued

Characteristics Division Tooth fracture Toothache Gingival pain & bleeding
Experience of nutrition and Yes 1.000 1.000 1.000
dietary education No 0.99(0.94-1.05) 0.99(0.95-1.02) 0.94(0.90-0.98)"
Frequency of tooth brushing (daily) =3 times 1.000 1.000 1.000
2 times 1.05(0.98-1.13) 1.211.16-1.27)" 1.09(1.04-1.15)"
<1times 1.13(1.01-1.25)" 1.54(1.44-1.64)" 1.38(1.28-1.50)"
Frequency of tooth brushing Always 1.000 1.000 1.000
(after lunch) Usually 1.07(0.96-1.20) 0.92(0.85-0.99) 0.89(0.81-0.97)"
Sometimes 1.09(0.98-1.21) 0.82(0.76-0.87)™ 0.85(0.78-0.92)"
Never 0.89(0.81-0.99)" 0.93(0.88-0.99)* 0.91(0.85-0.98)*
Stress levels None 1.000 1.000 1.000
Sometimes 1.08(0.99-1.18) 1.24(1.18-1.3)™ 1.23(1.14-1.32)"
Usually 1.04(0.95-1.14) 1.27(1.19-1.35)" 1.36(1.25-1.48)™
Sleep quality Enough 1.000 1.000 1.000
Moderate 1.06(0.98-1.15) 1.09(1.03-1.14)" 1.00(0.95-1.06)
Not enough 1.10(1.02-1.19)° 1.32(1.25-1.39)™ 117(L11-1.24)™
Sadness & despair No 1.000 1.000 1.000
Yes 1.24(1.15-1.34) 1.06(1.01-1.11)" 1.19(1.12-1.25)"
Suicidal thoughts No 1.000 1.000 1.000
Yes 1.01(0.92-1.1) 1.06(0.99-1.12) 1151.07-1.23)"
Loneliness None 1.000 1.000 1.000
Sometimes 1.12(1.04-1.20)" 1.43(1.37-1.49)™ 1.29(1.22-1.36)"
Usually 1.09(0.99-1.19) 1.50(1.41-1.60)" 1.26(1.17-1.36)"
Anxiety disorder Normal 1.000 1.000 1.000
Caution 1.06(0.95-1.18) 1.27(1.19-1.36)" 1.25(1.16-1.35)"
Risk 1.08(0.95-1.24) 1.38(1.26-1.52)" 1.45(1.29-1.62)™

"p<0.05, "p<0.01, " p<0.001, OR: odds ratio; CI: confidence interval

Adjusted by sex, grade, academic achievement, economic status, residential status, drinking, smoking, fruit, fizzy drink, fast food, water, experience of
nutrition and dietary education, frequency of tooth brushing (daily), frequency of tooth brushing (after lunch), stress levels, sleep quality, sadness &
despair, suicidal thoughts, loneliness, anxiety disorder
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