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Abstract The purpose of this study was to analyze the oral symptoms experienced by adolescents
according to Body Mass Index. We analyzed the data using the Korea Youth Risk Behavior Web-based
Survey and conducted complex-sample descriptive statistics on 55,728 participants. The prevalence of
sensitive teeth, tooth pain, gingival bleeding, and swelling was highest in the overweight group (36.8%,
23.9%, and 19.2%) and lowest in the underweight group (34.6%, 20.8%, and 17.0%) (p<0.001). Tooth pain,
gingival bleeding, and swelling were significantly higher (all 1.08) in the overweight group than in the
normal group. Halitosis was 1.19-and 1.43-higher in the overweight and obese groups, respectively. The
relationship between systemic diseases and oral health among adolescents should be further

investigated.
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Table 1. Oral symptoms experience according to general characteristics

Sensitive ] qugival o
) Total Tooth pain bleeding and Halitosis .
Variables N % tooth p p swelling p p

N % N % N % N %
All 55,728(100.0{19,798| 35.9 12,241| 22.4 10,127 | 18.3 11,721 211

Gender Male 29,062 52.0 | 9,097 | 31.8 |<0.001| 5,055 | 17.9 [€0.001| 4,343 | 15.1 [<0.001| 6,206 | 21.5 | 0.062
Female 26,676| 48.0 {10,701 40.3 7,186 | 27.2 5,784 | 21.7 5,515 | 20.8

School grade Middle school [28,663| 48.0 | 9,714 | 34.3 [<0.001| 5,338 | 18.9 |€0.001 | 4,660 | 16.1 [<0.001| 5,905 | 20.8 | 0.116
High school 27,065| 52.0 |110,084| 37.3 6,903 | 25.6 5,467 | 20.3 5816 | 21.4

School record High 7,371 | 13.0 | 2,551 | 35.1 {<0.001| 1,526 | 21.4 |€0.001| 1,299 | 17.8 [<0.001| 1,424 | 19.4 |0.001
Midddle-high 14,010| 25.1 | 5,128 | 36.7 3,093 | 22.6 2,515 [ 18.0 2,916 | 20.9
Middle 16,843 30.3 | 5,709 | 34.4 3,483 | 20.9 2,847 | 17.0 3,225 | 19.4
Middle-Low 12,214] 22.0 | 4,453 | 36.7 2,808 | 23.4 2,345 | 19.3 2777 | 22.7
Low 5290 | 9.6 | 1,957 | 375 1,331 | 254 1,121 | 211 1,379 | 26.0

Househg\d High 6,101 | 11.0 | 1,743 | 28.8 |<0.001| 1,032 | 17.4 |€0.001| 857 | 14.3 [<0.001| 893 | 14.4 {0.001
economic status Midddle-high 15,786| 28.7 | 5,449 | 34.9 3,209 | 20.9 2,747 | 175 3,033 | 19.4
Middle 26,849 48 |9,608 | 36.2 5927 | 22.4 4,837 | 181 5615 | 21.2
Middle-Low 5,809 | 10.3 | 2,485 | 42.8 1,711 | 30.0 1,393 | 24.1 1,797 | 30.5
Low 1,183 2.0 | 513 | 43.7 362 | 308 293 | 247 383 | 333

E;ﬁgﬁlengcv of tooth 1< 4,053 | 7.1 1,678 | 42.0 [€0.001(1,087 [ 275 [<0.001| 889 |22.0 <0.001| 1,535 | 38.0 {<0.001
2 23,077| 41.8 |1 8,628 | 37.3 5,193 | 22.9 4,172 | 181 5,327 | 23.2
23 28,598| 51.1 19,692 | 33.8 5961 | 21.2 5,066 | 17.9 4,859 [ 171

Oral hygiene supplies No 29,367| 51.8 |10,350| 35.6

0.260 | 6,479 | 22.5 | 0.563 | 4,996 | 17.0 |€0.001| 6,288 | 21.6 | 0.005

Yes 26,361| 48.2 | 9,448 | 36.1 5,762 | 22.3 5131 | 19.7 5,433 | 20.6
Dental  treatment No 18,660| 19.2 | 6,079 | 33.0 [<0.001| 3,570 | 19.4 [<0.001| 2,914 | 15.6 |<0.001| 4,028 | 21.6 | 0.037
Yes 37,068| 80.8 |13,719| 37.3 8,671 | 23.9 7,213 | 19.6 7,693 | 20.9
Stress  recognition No 10,844 33.0 | 2,696 | 25.1 |€0.001| 1,374 | 12.9 |<0.001| 1,236 | 11.4 [€0.001 | 1,473 | 13.6 [<0.001
Yes 44,884| 67.0 |17,102| 38.4 10,867| 24.6 8,891 | 19.9 10,248| 22.9

“by chi-square test
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Table 2. Distribution of BMI according to general characteristics

BMI
Variables Total N % Underweight Normal Overweight Obese 0
N % N % N % N %
Al 55728 | 1000 | 121567 | 216 | 27999 | 504 | 6992 | 126 | 8580 | 163
Gender Male 29,052 52.0 5756 193 | 13300 | 458 | 3973 | 140 | 6023 | 209 | <0.001
Female 26,676 48.0 6401 24.1 14699 | 553 | 3,019 | 11.2 | 2557 9.4
School grade Midde 28663 | 480 | 8339 | 206 | 13809 | 483 | 3000 | 106 | 3425 | 115 | <0001
High school | 27,065 52.0 3818 143 | 147190 | 523 | 3902 | 145 | 5186 | 189
School record  |High 7,371 13.0 1809 24.6 3,739 50.8 892 12.0 931 12.6 <0.001
Midddle-high| 14,010 25.1 3214 22.7 7206 | 51.7 | 1663 | 121 | 1927 | 135
Middle 16,843 30.3 3623 214 8524 | 50.7 | 2135 | 127 | 2,561 15.2
Middle-Low | 12,214 22.0 2482 20.1 5989 | 49.0 | 1607 | 133 | 2136 | 175
Low 5,290 96 1029 19.0 2,541 484 695 130 | 1,025 | 196
Household High 6,101 11.0 1503 24.7 2,930 47.8 723 11.9 945 15.5 <0.001
economic status
Midddle-high| 15,786 28.7 3612 22.7 7,955 | 50.9 | 1925 | 121 | 2294 | 144
Middle 26,849 48 5796 213 | 13736 | 51.3 | 3361 | 127 | 3956 | 147
Middle-Low | 5,809 103 1048 17.8 2844 | 488 813 142 | 1,104 | 192
Low 1,183 20 198 16.2 534 448 170 14.9 281 241
Frequency of  |<1 4,053 7.1 816 19.6 1787 | 448 593 14.9 857 20.7 | <0.001
tooth brushing
2 23,077 418 5017 215 | 11,302 | 492 | 2976 | 130 | 3782 | 164
>3 28,598 51.1 6324 220 | 14910 | 522 | 3423 | 120 | 394 13.8
Oral hygiene  |No 29,367 51.8 6132 207 | 14,824 | 506 | 3797 | 130 | 4614 | 157 | <0.001
supplies Yes 26,361 482 6025 226 | 13175 | 502 | 3195 | 122 | 3966 | 15.0
Dental  treatment|No 18,660 330 3487 183 9113 | 491 | 2580 | 139 | 3480 | 187 | <0.001
Yes 37,068 67.0 8670 233 | 18886 | 51.1 | 4412 | 120 | 5100 | 137
Stress No 10,844 19.2 2614 23.7 5,251 483 | 1283 | 121 | 1,69 | 159 | <0.001
recognition Yes 44,884 80.8 9543 211 22748 | 509 | 5709 | 128 | 6884 | 152

by chi-square test
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Table 3. Relationship between BMI and oral symptom

Sensitive tooth Tooth pain Gingival bleeding Halitosis .
BMI e 0 and swelling 0 0
N % N % N % N %
All 19,798 35.9 12,241 22.4 10,127 18.3 11,721 21.1
Urﬁ‘;“{g?“ 4142 | 346 | 0001 | 2468 | 208 | <0001 | 2130 | 170 | 0046 | 2250 | 188 | <0.001
Normal
(27.999) 10,097 36.4 6,328 23.0 5,160 184 5,513 19.9
Overweight
(6.992) 2,581 36.8 1,639 239 1,318 19.2 1,640 23.2
Obese
(8.580) 2,978 349 1,806 212 1,519 17.8 2,309 26.7
“by chi-square test
Table 4. Odd ratio for association between BMI and oral symptoms
Sensitive tooth Tooth pain Gingival bIe_eding Halitosis
BMI and swelling
OR 95%Cl OR 95%Cl OR 95%Cl OR’ 95%Cl
Underweight 0.95 0.91-0.99 0.95 0.90-1.00 1.00 0.95-1.06 0.94 0.89-0.99
Normal 1 Ref. 1 Ref. 1 Ref. 1 Ref.
Overweight 1.04 0.98-1.10 1.08 1.01-1.15 1.08 1.01-1.16 1.19 1.11-1.27
Obese 1.00 0.94-1.05 0.98 0.92-1.04 1.03 0.96-1.10 1.43 1.35-1.562

‘Odd ratio and 95% Confidence Interval estimated using logistic regression and adjusted for gender, school grade, frequency of tooth brushing, Use
of oral hygiene supplies, experienced dental treatment, and stress recognition
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