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ABSTRACT

Objectives: This study aimed to investigate the effects of the amount and duration of smoking
on gingival symptoms in adolescents. Methods: We used the web-based survey data of
youth health behaviors from 2016 conducted by the Korean Centers for Disease Control and
Prevention. The subjects of the study were 67,983 middle and high school students. Data
analysis was performed using the SPSS Ver 20.0 program, and complex sample multivariate
logistic regression analysis was performed to analyze gingival symptoms according to short- or
long-term smoking habits. Results: In subjects with short-term smoking habits, there was no
significant difference in gingival symptoms according to the smoking amount. However, after
adjusting for socioeconomic characteristics and oral health behaviors in subjects with long-
term smoking habits, a heavy smoking amount (=0.52 PY) had a 1.25 times higher effect than
a light smoking amount (<0.52 PY) on gingival symptoms. Long-term heavy smoking (=0.52 PY)
and low daily tooth-brushing frequency in high school students were factors affecting gingival
symptoms. Conclusions: When conducting a project on the oral health of adolescents, it is
argued that specific investigations and measures should be set up regarding health behavior
factors, such as the amount and duration of smoking among adolescents.
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Table 1. Smoking according to characteristics of subjects Unit: N(%)
Characteristics Division Smoking Non-smoking ¥(p*)
Gender Male 3,158(9.6) 30,645(90.4) 1337.671(<0.001)
Female 854(2.7) 30,871(97.3)
Grade Middle 827(2.5) 31,392(97.5) 1358.283(<0.001)
High 3,185(9.5) 30,124(90.5)
Academic achievement Low 990(15.4) 5,597(84.6) 1046.231(<0.001)
Middle 2,621(5.4) 47,631(94.6)
High 401(4.7) 8,288(95.3)
Economic level Low 321(17.2) 1,583(82.8) 419.204(<0.001)
Middle 3,262(5.8) 54,115(94.2)
High 429(7.3) 5,818(92.7)
Residence type Others 393(13.9) 2,872(86.1) 300.302(<0.001)
With family 3,619(6.0) 58,644(94.0)
Values are presented as unweighed number
*by complex samples chi-square test
Table 2. Gingjval symptoms according to smoking Unit: N(%)
Characteristics Division Pain and bleeding None Y(p™)
Lifetime smoking experience No 10,060(18.0) 45,957(82.0)  58.210(<0.001)
Yes 2,936(21.3) 7,475(78.7)
Smoking days Not for 30 days 1,130(20.2) 4,369(79.8) 9.950(0.015)
<10 days a month 316(23.8) 1,007(76.2)
10 to 19 days a month .8) 296(77.2)
=20 days a month 506(22.0) 1,803(78.0)
When to start smoking Elementary school or before .5) 177(71.5) 12.453(0.002)
Middle school 247(22.2) 892(77.8)
High school .2) 379(82.8)
Smoking amount =1 cigarette a day 253(23.9) 809(76.1)  24.251(<0.001)
2 to 5 cigarettes a day 265(20.9) 999(79.1)
610 9 cigarettes a day 161(18.5) 684(81.5)
=10 cigarettes a day 227(27.8) 614(72.2)
Lifetime electronic cigarette use No 10,964(18.3) 49,160(81.7)  23.745(<0.001)
Yes 1,132(20.9) 4,272(79.1)
Current electronic cigarette use Not for 30 days 786(20.4) 3,062(79.6) 5.102(0.189)
<10 days a month 196(21.9) 710(78.1)
10 to 19 days a month .0) 170(82.0)
=20 days a month 109(24.1) 330(75.9)

Values are presented as unweighed number
*by complex samples chi-square test
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Table 3. Gingival symptoms according to short-term and long-term smoking
. Adjusted Adjusted
Factors Division Crude OR (95%CI) OR (95%CD)* OR (95%CD)*
Smoking CPD (short-term) =2 0.91(0.77-1.08) 0.90(0.76-1.07)
<2 1.00 1.00
PY (long-terrn) >0.52 1.24(1.02-1.51) 1.25(1.02-1.54)
<0.52 1.00 1.00
General characteristics Gender Male 0.64(0.53-0.77)  0.64(0.50-0.81)
Female 1.00 1.00
Grade Middle 0.99(0.82-1.19) 1.18(0.92-1.51)
High 1.00 1.00
Academic achievement Low 1.12(0.82-1.53)  1.18(0.79-1.75)
Middle 0.91(0.68-1.22) 1.01(0.68-1.51)
High 1.00 1.00
Economic level Low 0.94(0.65-1.36)  1.00(0.61-1.63)
Middle 0.91(0.70-1.19)  0.79(0.56-1.16)
High 1.00 1.00
Residence type Others 1.32(1.03-1.70)  1.16(0.86-1.55)
With family 1.00 1.00
Oral health behaviors Tooth brushing frequency <2 times 1.33(1.09-1.63)  1.36(1.05-1.76)
>3 times 1.00 1.00
Tooth brushing after lunch in school No 1.03(0.85-1.24)  0.98(0.76-1.27)
Yes 1.00 1.00
Use of oral hygiene devices No 0.84(0.73-0.97)  0.88(0.73-1.06)
Yes 1.00 1.00
Scaling (last year) No 0.69(0.58-0.82)  0.73(0.59-0.90)
Yes 1.00 1.00

Values are presented as odds ratio (95% confidence interval)

*Adjusted for general characteristics (gender, academic achievement, economic level, residence type), oral health behaviors
(tooth brushing frequency, tooth brushing after lunch in school, use of oral hygiene devices, scaling experience last year)

The data were analysed by complex samples multivariate logistics regression.
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Table 4. Gingival symptoms according to short-term and long-term smoking by grade

Middle school High school
Factors Division Adjusted Adjusted Adjusted Adjusted
OR (95%CI) *  OR(95%CI) *  OR (95%CI *  OR (95%CI) *
Smoking CPD (Short-term) >2 0.92(0.66-1.29) 0.90(0.74-1.10)
<2 1.00 1.00
PY (Long-term) >0.52 1.27(0.72-2.22) 1.27(1.02-1.58)
<0.52 1.00 1.00
General Gender Male 0.61(0.41-0.89)  0.57(0.34-0.97)  0.63(0.51-0.78)  0.63(0.48-0.84)
characteristics Female 1.00 1.00 1.00 1.00
Academic achievement ~ Low 1.00(0.52-1.92)  0.95(0.452.02)  1.16(0.81-1.65)  1.22(0.77-1.95)
Middle 091(0.51-1.63)  1.25(0.652.44)  0.91(0.651.29)  0.98(0.62-1.57)
High 1.00 1.00 1.00 1.00
Economic level Low 0.81(0.41-1.64)  1.39(0.51-3.76)  1.00(0.65-1.53)  1.00(0.57-1.76)
Middle 0.62(0.37-1.05)  0.48(0.26-0.88)  1.00(0.74-1.36)  0.88(0.60-1.32)
High 1.00 1.00 1.00 1.00
Residence type Others 1.19(0.67-2.13)  0.70(0.31-1.61)  1.35(1.03-1.78)  1.24(0.91-1.70)
With family ~ 1.00 1.00 1.00 1.00
Oral health  Tooth brushing frequency <2 times 1.35(0.92-2.000  1.45(0.88-2.39)  1.33(1.05-1.67)  1.36(1.02-1.82)
behaviors >3 times 1.00 1.00 1.00 1.00
Tooth brushing after lunch No 1.46(0.952.26)  1.34(0.73-2.44)  0.97(0.79-1.20)  0.94(0.71-1.26)
in school Yes 1.00 1.00 1.00 1.00
Use of oral hygiene devices No 1.05(0.76-1.45)  1.28(0.81-2.01)  0.79(0.68-0.93)  0.81(0.66-1.00)
Yes 1.00 1.00 1.00 1.00
Scaling (last year) No 0.52(0.350.76)  0.54(0.33-0.90)  0.73(0.61-0.89)  0.77(0.61-0.98)
Yes 1.00 1.00 1.00 1.00

Values are presented as odds ratio (95% confidence interval)

*Adjusted for general characteristics (gender, academic achievement, economic level, residence type), oral health behaviors
(tooth brushing frequency, tooth brushing after lunch in school, use of oral hygiene devices, scaling experience last year)

The data were analysed by complex sample multivariate logistics regression.
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