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ABSTRACT

Objectives: To classify nationwide adolescent smoking patterns into three categories—conventional cigarette use, e-cigarette
use, and dual use—and to examine the associations between smoking patterns and systemic and oral health characteristics.
Methods: Frequency analysis, cross-tabulation, and a multinomial logistic regression analyses for complex samples were
performed using data from the 18th (2022) Korea Youth Risk Behavior Survey. Statistical significance was set at p < 0.05. Results:
Logistic regression analysis revealed that alcohol consumption and depression were the strongest correlates across all smoking
patterns. Poor self-rated health, underweight status, stress, and exposure to secondhand smoke were also associated with
specific smoking patterns. Regarding oral health behaviors, not brushing teeth before bedtime and not visiting a dentist were
associated with an increased likelihood of smoking. Conclusions: As dual tobacco use among adolescents is increasing due to
the diversification of tobacco products, continuous research and a comprehensive, integrated approach to smoking prevention
that considers the environmental context of adolescents is required.
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Table 1. Participant smoking status [Unit: N(%)]
Smoking E-cigarette E-cigarette
experience YesN=3,646)  No(N—dg705)  Monthly smoker — e  o(N=48,690)
Regular Yes 2,974 1,384 Yes 1,343 767
cigarette (N=4,358) (6.0) (2.7) (N=2,110) (2.8) (L.6)
No 672 45,411 No 408 47,923
(N=46,083) (1.4) (89.9) (N=48,331) 0.8) (94.8)

Data are presented as unweighted number (weighted %).
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Table 2. Smoking patterns by sociodemographic characteristics [Unit: N(%)]
Only cigarette ~ Only e-cigarette

Characteristics Division Total Non-smoker Dualuser p’
smoker user
All 50,441(100.0)  47,923(94.8) 767(1.6) 408(0.8) 1,343(2.8)
Gender Male 25,740(51.7)  23,990(92.9) 526(2.1) 266(1.0) 958(4.0)  <0.001
Female 24,701(48.3) 23,933(96.9) 241(1.0) 142(0.6) 385(1.5)
Grade Middle 1 9,034(16.6) 8,947(99.0) 32(0.3) 17(0.2) 38(0.4)  <0.001
Middle 2 9,094(17.2) 8,859(97.5) 70(0.7) 45(0.5) 120(1.3)
Middle 3 9,172(18.0) 8,822(96.2) 99(1.1) 79(0.8) 172(1.8)
High 1 8,233(16.4) 7,728(93.9) 144(1.7) 85(1.1) 276(3.3)
High 2 7,766(15.5) 7,134(91.9) 178(2.2) 93(1.2) 361(4.7)
High 3 7,142(16.4) 6,433(89.9) 244(3.4) 89(1.2) 376(5.4)
Academic Low 15,663(30.8) 14,390(91.6) 391(2.6) 153(1.0) 729(4.8)  <0.001
performance Middle 15,158(30.2) 14,544(95.8) 208(1.4) 123(0.8) 283(1.9)
High 19,620(39.0) 18,989(96.6) 168(0.9) 132(0.7) 331(1.8)
Household economic Low 5,533(10.4) 5,078(91.5) 157(2.9) 60(1.1) 238(4.5)  <0.001
status Middle 23,567(46.2)  22,522(95.3) 339(1.6) 161(0.7) 545(2.4)
High 21,341(43.4)  20,323(95.1) 271(1.3) 187(0.9) 560(2.8)
Residence with No 2,464(4.2) 2,160(85.8) 66(3.1) 76(3.5) 162(7.6)  <0.001
family Yes 47,977(95.8)  45,763(95.2) 701(1.5) 332(0.7) 1,181(2.6)
Father’s educational = College 23,204(62.9)  22,381(96.4) 243(1.1) 128(0.5) 452(2.0)  <0.001
level " (N=38,447) <High school 8,321(20.6) 7,776(93.3) 171(2.0) 76(0.9) 298(3.8)
Unknown 6,922(16.5) 6,679(96.2) 88(1.4) 35(0.6) 120(1.8)
Mother’s educational = College 23,189(61.7)  22,341(96.2) 254(1.1) 129(0.5) 465(2.1)  <0.001
level " (N=38,949) <High school 9,294(23.1) 8,749(94.0) 169(1.8) 74(0.9) 302(3.3)
Unknown 6,466(15.2) 6,232(96.1) 88(1.3) 28(0.5) 118(2.1)

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
"Skipped responses were excluded.
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Table 3. Smoking patterns by health-related factors [Unit: N(%)]
Only Only )
Characteristics Division Total Non-smoker  cigarette  e-cigarette Dual user p
smoker user
All 50,441(100.0)  47,923(94.8) 767(1.6) 408(0.8) 1,343(2.8)
Perceived health status Poor 5,079(10.2) 4,752(93.5) 92(1.8) 47(0.9) 188(3.8) <0.001
Fair 13,138(26.2) 12,453(94.5) 225(1.8) 99(0.8) 361(2.9)
Good 32,224(63.6) 30,718(95.2) 450(1.4) 262(0.8) 794(2.6)
Body mass index P<5 4,352(8.9) 4,131(94.6) 61(1.5) 37(0.9) 123(3.0) 0.025
5=P<85 35,015(69.8) 33,334(95.0) 521(1.5) 277(0.8) 883(2.6)
85=<P<9%5 4,743(9.2) 4,499(94.8) 73(1.5) 45(0.9) 126(2.8)
P>95 6,331(12.1) 5,959(93.9) 112(2.0) 49(0.7) 211(3.4)
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Table 3. To be continued

Only Only X
Characteristics Division Total Non-smoker  cigarette  e-cigarette Dual user P
smoker user

Physical activity Yes 3,443(6.7) 3,203(92.4) 67(2.2) 39(1.1) 134(4.3) <0.001
No 46,998(93.3) 44,720(95.0) 700(1.5) 369(0.8) 1,209(2.7)

Perceived stress High 20,693(41.1) 19,399(93.5) 397(2.0) 185(0.9) 712(3.6) <0.001
Middle 21,187(42.1) 20,303(95.8) 271(1.3) 158(0.7) 455(2.2)
Low 8,561(16.8) 8,221(95.8) 99(1.2) 65(0.8) 176(2.2)

Depression Yes 14,489(28.6) 13,259(91.2) 350(2.5) 190(1.3) 690(5.0) <0.001
No 35,952(71.4) 34,664(96.3) 417(1.2) 218(0.6) 653(1.9)

Lifetime alcohol use Yes 17,071(34.0) 14,801(86.3) 694(4.2) 312(1.9) 1,264(7.6)  <0.001
No 33,370(66.0) 33,122(99.2) 73(0.2) 96(0.3) 79(0.3)

Current drinking status Yes 6,396(12.8) 4,738(73.6) 437(6.8) 205(3.2)  1,016(16.4)  <0.001
No 44,045(87.2) 43,185(98.0) 330(0.8) 203(0.5) 327(0.8)

Risky drinking Yes 1,495(3.0) 731(47.7) 177(11.5) 80(5.3) 507(35.5) <0.001
No 48,946(97.0) 47,192(96.3) 590(1.3) 328(0.7) 836(1.7)

Household SHS exposure Yes 12,193(23.3) 11,342(92.9) 227(1.8) 176(1.5) 448(3.8) <0.001
No 38,248(76.7) 36,581(95.4) 540(1.5) 232(0.6) 895(2.5)

Public indoor SHS exposure ~ Yes 24959(49.8)  23,301(93.2) 466(1.9) 247(1.0) 945(3.9) <0.001
No 25,482(50.2) 24,622(96.4) 301(1.3) 161(0.7) 398(1.6)

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
P: percentiles; SHS: secondhand smoke.
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Table 4. Smoking patterns by oral health-related factors [Unit: N(%)]
Conventional  E-cigarette

Characteristics Division Total Non-smoker . Dual user p
cigarette only only

All 50,441(100.0) 47,923(94.8) 767(1.6) 408(0.8) 1,343(2.8)
Perceived oral health ~ Poor 10,109(19.9) 9,454(93.3) 180(1.8) 113(1.1) 362(3.7) <0.001
status Fair 25,687(51.1) 24,536(95.4) 381(1.5) 169(0.7) 601(2.4)

Good 14,645(29.0) 13,933(94.9) 206(1.4) 126(0.8) 380(2.8)
Toothbrushing <1/day 5,723(11.1) 5,409(94.3) 106(1.8) 47(0.9) 161(2.9) 0.011
frequency 2/day 26,037G1.9)  24,828(95.2) 379(1.5) 187(0.7) 643(2.6)

=3/day 18,681(37.0) 17,686(94.5) 282(1.6) 174(0.9) 539(3.0)
Toothbrushing before  No 6,056(11.5) 5,489(90.3) 149(2.5) 111(1.9) 307(5.4) <0.001
sleep Yes 44,385(88.5) 42,434(95.4) 618(1.5) 297(0.7) 1,036(2.4)
Use of interdental No 31,806(62.5) 30,139(94.5) 512(1.6) 263(0.9) 892(3.0) 0.002
cleaning aids Yes 18,635(37.5) 17,784(95.4) 255(1.4) 145(0.8) 451(2.4)
Dental visit in the past No 15,593(30.3) 14,608(93.5) 335(2.2) 121(0.8) 529(3.5) <0.001
12 months Yes 34,848(69.7) 33,315(95.4) 432(1.3) 287(0.8) 814(2.5)
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Table 4. To be continued

Conventional  E-cigarette

Characteristics Division Total Non-smoker . Dual user 2
cigarette only only

Experience scaling No 34,915(68.2) 33,159(94.8) 561(1.7) 260(0.8) 935(2.8) 0.018
Yes 15,526(31.8) 14,764(95.0) 206(1.4) 148(0.9) 408(2.7)

Experience toothache ~ No 30,028(59.3) 28,605(95.1) 422(1.4) 249(0.8) 752(2.7) 0.007
Yes 20,413(40.7) 19,318(94.5) 345(1.7) 159(0.8) 591(3.0)

Gingival pain/bleeding No 41,196(81.5) 39,166(94.9) 618(1.5) 336(0.8) 1,076(2.7) 0.431
Yes 9,245(18.5) 8,757(94.5) 149(1.7) 72(0.8) 267(3.0)

"by complex samples crosstabs. Data are presented as unweighted number (weighted %).
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Table 5. A multinomial logistic regression of smoking patterns by general and oral health factors

Characteristics Division Conventional cigarette only E-cigarette only Dual user
OR 95% CI OR 95% CI OR 95% CI
General health factors
Perceived health status Poor 0.995 0.726-1.365 0.915 0.587-1.425 0.995 0.795-1.244
Fair 14527 1.150-1.833 1.165 0.849-1.597 1.205 0.992-1.465
Good 1.000 1.000 1.000
Body Mass Index P<5 0.942 0.615-1.443 1.841° 1.047-3.237 1.437 1.021-2.022
5<P<85 1.007 0.750-1.352 1.458 0.928-2.289 1164 0.955-1.419
85<P<95  0.829 0.542-1.269 1.477 0.873-2.497 0.948 0.691-1.301
P>95 1.000 1.000 1.000
Physical activity No 1.002 0.700-1.435 1.035 0.627-1.706 1.060 0.802-1.401
Yes 1.000 1.000 1.000
Perceived stress High 1.043 0.756-1.439 0.923 0.589-1.448 1.570" 1.204-2.048
Middle 0.885 0.653-1.201 1.041 0.674-1.610 1.156 0.887-1.507
Low 1.000 1.000 1.000
Depression Yes 1635  1307-2.046 23447 1.738-3.159 19617  1.660-2.316
No 1.000 1.000 1.000
Lifetime alcohol use Yes 83727  5931-11.818 5154 3.382-7.852  9.6227  6.834-13.547
No 1.000 1.000 1.000
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Table 5. To be continued

" . Conventional cigarette only E-cigarette only Dual user
Characteristics Division OR 95% CI OR 95% CI OR 95% CI

Current drinking status Yes 21497 1.733-2.665 25517  1.843-3.531 45317 3.745-5.481
No 1.000 1.000 1.000

Risky drinking Yes 22907 1735-3.021 19407  1246-3.019  4.095 3.286-5.103
No 1.000 1.000 1.000

Household SHS exposure  Yes 0.908 0.718-1.147 1.519° 1.119-2.063 0.980 0.824-1.167
No 1.000 1.000 1.000

Public indoor SHS exposure Yes 1.332" 1.095-1.622 1141 0.856-1.520 1.825™ 1.556-2.140
No 1.000 1.000 1.000

Oral health factors

Perceived oral health status  Poor 0.913 0.691-1.208 0.790 0.517-1.208 0.984 0.771-1.255
Fair 1.031 0.819-1.297 0.804 0.588-1.100 0.929 0.775-1.114
Good 1.000 1.000 1.000

Toothbrushing frequency  <1/day 0.720 0.494-1.050 0.989 0.579-1.691 0.6217 0.481-0.802
2/day 0.806 0.635-1.022 0.993 0.722-1.364 0.833" 0.705-0.983
=3/day 1.000 1.000 1.000

Toothbrushing before sleep No 1.268 0.941-1.710 1.495 0.996-2.245 1.474" 1.179-1.844
Yes 1.000 1.000 1.000

Interdental cleaning aids use No 0.909 0.747-1.105 1.070 0.801-1.430 0.987 0.834-1.168
Yes 1.000 1.000 1.000

Dental visit No 1.253* 1.009-1.557 0.908 0.638-1.291 1.148 0.940-1.401
Yes 1.000 1.000 1.000

Experience scaling No 1.105 0.873-1.397 0.797 0.584-1.088 1.038 0.855-1.261
Yes 1.000 1.000 1.000

Experience toothache No 0.980 0.807-1.190 1.103 0.815-1.494 1.002 0.849-1.184
Yes 1.000 1.000 1.000

"p<0.05, p<0.01,  p<0.001.

A multinomial logistic regression analysis under a complex sampling design was performed, adjusting for gender, grade,
academic performance, household economic status, residence with family, and parental educational level. Response variable:
smoking patterns (reference: non-smoker).

OR: odds ratio; CI: confidence interval; SHS: secondhand smoke; P: percentile
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