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ABSTRACT

Objectives: To determine the association between exposure to secondhand smoke and oral symptoms in adolescents from
multicultural families. Methods: Data were obtained from the 2024 Korea Youth Risk Behavior Web-based Survey conducted by
the Korea Disease Control and Prevention Agency. A total of 1,610 adolescents from multicultural families without missing data
were included in the analysis. Results: After adjusting for potential confounding variables, exposure to secondhand smoke in
public places was significantly associated with oral symptoms. Compared with those who were not exposed, adolescents who
were exposed to secondhand smoke in public places had a 1.29-fold higher risk of having tooth pain while eating and a 1.34-
fold higher risk of having throbbing or aching tooth pain. Conclusions: Based on the findings, it is necessary to develop health
policies to prevent exposure to secondhand smoke, and to implement oral health promotion programs for adolescents from
multicultural families.
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Table 1. Oral symptoms according to general characteristics of study subjects (N=1,610)
Tooth pain when Tooth tingling & Gingival bleeding
Characteristics Division eating 2 throbbing P and pain p
No Yes No Yes No Yes
Gender Male 566(68.7) 248(31.3) 0.089  655(79.5) 159(20.5) 0.099  657(80.0) 157(20.0) 0.004
Female 509(64.6) 287(35.4) 606(75.8)  190(24.2) 581(73.8) 215(26.2)
Grade Middle 656(66.4) 318(33.6) 0.810  778(79.4) 196(20.6) 0.070  745(76.1) 229(23.9) 0.362
High 419(67.1) 217(32.9) 483(75.5) 153(24.5) 493(78.0) 143(22.0)
Academic achievement Low 137(66.4)  70(33.6) 0.187  159(75.2) 48(24.8) 0.010  160(78.2) 47(21.8) 0.766
Middle 876(67.5) 421(32.5) 1,029(79.0)  268(21.0) 999(77.0) 298(23.0)
High 62(58.5)  44(41.5) 73(66.7)  33(33.3) 79(74.3) 27(25.7)
Residence type With family 997(67.1) 484(32.9) 0.234 1,162(78.1) 319(21.9) 0.206 1,135(76.6) 346(23.4) 0.226
Others 78(61.6)  51(38.4) 99(72.5)  30(27.5) 103(81.3)  26(18.7)
Economic level Low 44(73.1)  19(26.9) 0.012 45(69.0) 18(31.0) 0.027 44(67.3)  19(32.7) 0.115
Middle 957(65.6) 496(34.4) 1,136(77.4)  317(22.6) 1,120(77.1) 333(22.9)
High 74(79.5)  20(20.5) 80(86.8)  14(13.2) 74(81.3)  20(18.7)
Alcohol drinking No 794(68.3) 362(31.7) 0.056  932(80.5) 224(19.5) <0.001 903(78.3) 253(21.7) 0.074
Yes 281(62.9) 173(37.1) 329(70.8)  125(29.2) 335(73.6) 119(26.4)
Physical activity No 363(66.6) 187(33.4) 0.968  425(77.4) 125(22.6) 0.848  419(75.9) 131(24.1) 0.437
Yes 712(66.7) 348(33.3) 836(77.8) 224(22.2) 819(77.5) 241(22.5)
Frequency of daily teeth <2 times 145(63.5) 87(36.5) 0.290 164(70.1)  68(29.9) 0.005  175(77.3) 57(22.7) 0.899
brushing timesaday ~ >2times  930(67.2) 448(32.8) 1,097(78.9)  281(21.1) 1,063(76.9) 315(23.1)
Stress perception No 217(75.6)  73(24.4) <0.001 248(76.0) 42(14.8) 0.001  245(83.9) 45(16.1) 0.004
Yes 858(64.7) 462(35.3) 1,013(76.0)  307(24.0) 993(75.4) 327(24.6)
Depression No 832(69.7) 359(30.3) <0.001 965(79.9) 226(20.1) 0.001  946(79.0) 245(21.0) 0.001
Yes 243(58.6) 176(41.4) 296(71.7) 123(22.3) 292(71.2) 127(28.8)
Smartphone use <8hours  415(71.4) 154(28.6) 0.006  469(80.8) 100(19.2) 0.064  457(80.0) 112(20.0) 0.035
>8hours  637(64.4) 365(35.6) 763(76.1)  239(23.9) 751(75.3) 251(24.7)
Secondhand smoke at No 913(67.8) 429(32.2) 0.046 1,066(78.7) 276(21.3) 0.032 1,041(77.9) 301(22.1) 0.077
home Yes 162(61.2) 106(38.8) 195(72.6)  73(27.4) 197(72.2)  71(27.8)
Secondhand smoke No 727(68.9) 333(31.1) 0.011  853(79.6) 207(20.4) 0.015  816(77.2) 244(22.8) 0.716
at public place indoor  Yes 348(62.5) 202(37.5) 408(74.0)  142(26.0) 422(76.4) 128(23.6)
Values are presented as unweighted number and weighted %.
by complex samples chi-square test
Table 2. Association between oral symptoms and secondhand smoke
Secondhand smoke at home Secondhand smoke at public place indoor
Characteristics Division  Unadjusted OR o Adjusted OR . Unadjusted OR o Adjusted OR 2
(95% CI) P 95%CI) P (95%CI) P (95% CI)
Tooth painwhen ~ No 1.00 0.047 1.00 0.063 1.00 0.012 1.00 0.029
eating Yes 1.34(1.00-1.77)° 1.32(0.99-1.78)" 1.33(1.07-1.66) 1.29(1.03-1.62)" "
Toothtingling&  No 1.00 0.032 1.00 0.081 1.00 0.015 1.00 0.027
throbbing Yes 1.40(1.03-1.89)" 1.32(0.97-1.80)° 1.37(1.06-1.76)" 1.34(1.03-1.73)°
Gingival bleeding ~ No 1.00 0.077 1.00 0.117 1.00 0.716 1.00 0917
and pain Yes 1.36(0.97-1.91) 1.32(0.93-1.89)° 1.05(0.81-1.36) 0.99(0.75-1.29)°

OR: Odds ratio; CI: Confidence interval

Values were estimated odds ratio (95% confidence interval).

" The data are analyzed by complex sample multivariate logistics regression.

Y Multivariable includes economic level, stress, depression, smartphone use time a day.

2 Multivariable includes academic achievement, economic level, alcohol drinking, tooth brushing frequency, stress, depression.
¥ Multivariable includes gender, stress, depression, smartphone use time a day.

"p<0.05
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