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ABSTRACT

Objectives: This study aims to assess the relationship between the body mass index and waist
circumference, which are indicators of obesity, and dental caries according to gender. Methods:
Data were used from the 6th Korean National Health and Nutrition Examination Survey (2013-2015).
Out of a total of 29,321 subjects, 13,222 persons aged 19 or older and who responded to the survey
items of this study were selected as subjects to determine the relationship between obesity and
dental caries. Results: In the body mass index, the obese group had a higher prevalence of dental
caries in both males (1.25 times) and females (1.35 times) than the normal group. Even in the
underweight group, males were 1.83 times more likely to have dental caries than the normal group.
In the waist circumference, the obese group had a 1.48 times higher prevalence of dental caries
than the normal group in women only. Conclusions: According to the results of this study, it was
observed that obesity was related to dental caries, and it was thought that obesity management
and oral care education programs for adults in Korea were necessary.
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2 AT0I AT SYSE Uo| A, 1745, BRSE 50| Uik 448, 8%, B 5%
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FTA9-A17 % (DMFT) 15(87.4%)°] E3krt. odztoll A= 40494 A7 1E(21.7%), 7450l 2 1
£(30.3%), wEE2 55 £ o4l 1E(56.4%), AR S 1-5(68.7%), Bl AR 1E(88.5%),
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Table 1. General characteristics of the study subjects Unit i N(%)
Characteristics Division (NMSal% 4) (Il:;e:grj%%)
Age (yrs) 19-29 778(21.1) 943(18.4)
30-39 924(19.8) 1,314(19.5)
40-49 1,049(20.9) 1,462(21.7)
50-59 1,113(19.6) 1,596(20.5)
=60 1,920(18.6) 2,123(19.8)
Household income Low 947(12 6) 1,280(14.7)
Middle low 441(23.8) 1,944(25.7)
Middle upper 1 635(30 8) 2,063(29.2)
Upper 1,761(32.8) 2,142(30.3)
Education High school below 3,065(45.6) 4,613(56.4)
College and above 2,719(54.4) 2,825(43.6)
Alcohol drinking Non-drinker 279( 4.0) 1,243(14.0)
Past drinker 722(10.3) 1,375(17.3)
Current drinker 4,783(85.7) 4,820(68.7)
Smoking Non-smoker 1,307(24.7) 6,687(88.5)
Past smoker 2,342(35.3) 382(5.7)
Current smoker 2,135(40.0) 369 (5.8)
Frequency of daily teeth brushing <3 3,119(52.3) 3,234(41.0)
>3 2,664(47.7) 4,204(59.0)
Use of oral care product No 3,328(55.6) 3,327(43.0)
Yes 2,456(44 4) 4,111(57.0)
Oral examination within 1 year No 4,031(70.2) 5,165(69.0)
Yes 1,75329.8)  2,273(31.0)
DT 0 3911(66.1)  5560(73.7)
>1 1,873(33.9) 1,878(26.3)
DMFT 0 727(12.6) 506( 7.0)
=1 5,057(87.4) 6,932(93.0)
Body mass index (kg/m?) 24.31+0.05 23.12+0.52
Waist circumference (cm) 84.76%0.15 77.42+0.17

Values are presented as unweighted number

2, g (EXh)ofl 2 AL Xt £dut Hjgke| xiof

/R (GAho]] whE AR} E49 7 H]Tke] 2fol= <Table 2>9} 2tk A WA +2 S H]qlofA=

Ag0] 30-394]91 TLE45.206)0114] 7 =k 40-4941(41.3%), 50-59411(40.3%), 604 ©14H33.296), 19-294]
(31.3%) 15 =0 & LERFTHp<0.001). 7FASolA = 34 ol 15(39.19%)0] F5t P19t 15(36.3%0) 2
CHE AL, FA A7 (DT)0] = 1E540.9%)0lA e 1-8(36.6%) 2Tt A ERATHp<0.05). 512
S22 =A% Hojx= dgdo] 60M| oAl T1E(31.4%)0lA ZFE =k 50-5941(29.6%), 30-39A
(29.1%), 40-4941(28.9%) 150N = FARII O™ 19294 T15(18.1%)°1A 7F @2 Z3E Bict
(p<0.001). SAAINA = A FARF 1-8(28.9%)01141 = kL A S7H28.3%), HIZARF 15(26.6%) 4=
oz uigton 19 X142 31471 33] 0wl T1:8(29.5%)0] 33] oAl 1-5(24.800) 2.} ] =A| LRt
(p<0.01).
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Table 2. Obesity according to characteristics of subjects and male Unit : N(%)
Body mass index Waist circumference
Characteristics Division (kg/m?) D (cm) P
<185 18.5~25 >25 Normal Obesity
Male (N=5,784)
Age (year) 19-29 50(5.9) 575(62.8) 290(31.3)  <0.001 652(81.9) 146(18.1)  <0.001
30-39 16( 2.0) 480(52.9)  428(45.2) 651(70.9) 273(29.1)
40-49 12(1.0) 594(57.7) 443(41.3) 747(71.1) 302(28.9)
50-59 17(1.4) 641(58.2) 455(40.3) 784(70.4) 329(29.6)
=60 72(3.2)  1223(63.6) 625(33.2) 1333(68.6) 587(31.4)
Household income < Middle low 89(3.7)  1,445(60.0) 854(36.3)  0.021  1,692(71.6) 696(28.4)  0.148
=Middle upper 73(2.3)  1,987(58.6) 1,336(39.1) 2,455(73.4) 941(26.6)
Education High school below 101(3.2)  1,838(59.6) 1,126(37.1)  0.193  2,165(71.5)  900(28.5)  0.086
College and above 61(2.4) 1,594(58.7)  164(38.9) 1,982(73.8)  737(26.2)
Alcohol drinking Non-drinker 11(4.1) 163(56.7) 105(39.2) 0.68 191(68.1) 88(31.9)  0.058
Past drinker 33(3.4) 433(59.2) 256(37.4) 514(69.3) 208(30.7)
Current drinker 118(2.7) 2,836(59.2) 1,829(38.1) 3,442(73.4)  1,341(26.6)
Smoking Non-smoker 38(3.2) 801(62.0) 468(34.8)  0.173 979(76.7) 328(23.3)  0.005
Past smoker 26(2.7) 1,381(58.8) 892(38.6) 1,645(71.1) 697(28.9)
Current smoker 55(2.7)  1,250(57.7)  830(39.6) 1,523(71.7)  612(28.3)
Frequency of daily <3 94(3.1) 1,825(57.5) 1,200(39.4)  0.056  2,173(70.5) 946(29.5) <0.001
teeth brushing >3 68(2.5) 1,607(60.9)  989(36.6) 1,974(75.2)  690(24.8))
Use of oral No 106(3.2)  1,988(59.4) 1,234(37.4) 0174  2,368(72.8) 960(27.2)  0.876
care product Yes 56(2.3)  1,444(58.7) 956(39.0) 1,779(72.6) 677(27.4)
Oral examination No 119(3.0)  2,403(59.4) 1,509(37.5) 0.313  2,873(72.7) 1,158(27.3)  0.915
within 1 year Yes 43(2.3)  1,029(58.3) 681(39.3) 1,274(72.9)  479(27.1)
DT 0 88(2.2) 2,381(61.2) 1,442(36.6) <0.001  2,826(73.5) 1,085(26.5) 0.112
>1 74(4.0)  1,051(55.1) 748(40.9) 1,321(71.2) 552(28.8)
DMFT 0 18(3.0) 439(60.4) 270(36.6)  0.792 512(73.2) 215(26.8)  0.795
>1 144(2.8)  2,993(58.9) 1,920(38.3) 3,635(72.7)  1,422(27.3)

Values are presented as unweighted number
"by complex samples chi-square test

3. ME(ofx})of| 2 ALHAIR} £t H|Tte] X}O|
A(otapol e el Sk ulghe] 2ol <Table 33 ek, AT S ulRlojie
60A] o1 15(38.5%)0llA 71 =k 50-5941(38.5%), 4041-4941(27.29%), 30-3941(18.3%), 19-294] 15

(14:396) 402 WISITp<0.001). 77450l AT F5} nleh 15 (32.20)0] 34 o1 TE21.706) Bk vl
Hlo]gli, a4l 158k 29 ofst 1E(336%)°] Y o 1 (16.0%) Kk ulsiet 210

2 UETH(p0.001). SFARIA = BT 25(33.090)0] 37 S7AF 15(254%)3 T §54F 1&
(24.6%) HhH|RHeH 2 0 2 Upepigto ], FRjole ARl SARF 1E(28.6%0)0] T FAAF 1E26.9%)
T HlE AR 15(25.790) Eef HITH] 210 2 UERSTHp<0.05). 19 A& 171 33] mlet Z15(30.9%)°]
38] ol 2-5(22.5%) =3k, el 8 5S AMSSHA] ke 1E (27 3%)°l AH85H=(234%) 1EHE
=7 et SR 02 folst3lti(p<0.001). 19 ofuiell 7737 | 942 15(27.3%)°] T2 15

_Q
E
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(22.9%) 2} o] A LER o, JA|- A5 (DT)o] = 1E(30.5%)0] Sl 1E(22.9%) Bt =4
ERGTHp<0.01). lelEe2 S H]Thol|A= AA3Jo] 60Al o) 18 42.1%)0] 7He =431, 50-5941(23.9),
40-4941(15.496), 30-39M1(14.3%), 19-29M1(8.79) L& =08 FYTHp<0.001). 7FEAEo] Z5} njgk 1.2
(29.0%0)0] 373 oV 1-E(154%) B =01, wS4ro] 15shn £ ofst 1-5(28.7%)°] thst £ ol
& 1:5(10.9%) Hr} =9k} vl 5AF 15(30.79%)0] 27 S5:2H23.0%)2t #A -522K18.4%) 15 Hrt
L=otom, 19 2143 31471 33 u|Tk 1:8(26.206)0] 33] oA LE(17.2%) Bt =4 Ueh} EAH o2 &
OJSIRATHpP<0.001). T8-S ARSSHA] Sk T15(24.8%)0] ARGdh= T158(18.0%) Hrtkom 1|
W 7377E 9] e 1E(23.0%)°] B 15(16.3%) 2} B = Hp<0.001). BT 94178 (DT)0]
N 1-5(25.8%)°] Glis 15(19.2% )Er} o =9kl FA1K 0 & 2to]7} QIATHp<0.001).

Table 3. Obesity according to characteristics of subject and female Unit : N(%)
Body mass index Waist circumference
Characteristics Division (kg/m?) D (cm) P
<18.5 18.5~25 =25 Normal Obesity
Female (N=7,438)
Age (year) 19-29 161(18.2) 644(67.6) 138(14.3)  <0.001 864(91.3) 79(8.7) <0.001
30-39 112(8.5) 957(73.2) 245(18.3) 1132(85.7)  182(14.3)
40-49 9(3.2) 214(69.6) 76(27.2) 1240(84.6)  222(15.4)
50-59 4(1.0) 206(61.4) 124(37.6) 1208(76.5)  388(23.5)
=60 39(3.5) 685(58.0) 478(38.5) 1249(57.9)  874(42.1)
Household income ~ <Middle low 157(6.5)  1,963(61.3) 1,113(32.2) <0.001  2,205(71.0) 1,028(29.0) <0.001
=>Middle upper 256(7.1)  2,974(71.2) 975(21.7) 3,488(84.6)  717(15.4)
Education High school below 142(3.9) 2,864(62.5) 1,607(33.6) <0.001 3,184(71.3) 1,429(28.7) <0.001
College and above 271(10.7)  2,073(73.3)  481(16.0) 2,509(89.1)  316(10.9)
Alcohol drinking Non-drinker 50(4.7) 773(62.3) 420(33.0) <0.001 842(69.3)  400(30.7) <0.001
Past drinker 84(7.3) 920(67.3) 371(25.4) 1,030(77.0)  345(23.0)
Current drinker 279(7.2)  3,244(68.2) 1,297(24.6) 3,820(81.6) 1,000(18.4)
Smoking Non-smoker 346(6.5) 4,471(67.8) 1,870(25.7)  0.025 5,127(79.5) 1,560(20.5)  0.101
Past smoker 32(8.7) 241(64.4) 109(26.9) 292(77.7) 90(22.3)
Current smoker 35(10.8) 225(60.6)  109(28.6) 274(74.6)  95(25.4)
Frequency of daily teeth <3 131(5.00  2,039(64.1) 1,064(30.9) <0.001 2,300(73.8)  934(26.2) <0.001
brushing >3 282(8.2)  2,898(69.3) 1,024(22.5) 3,393(82.8) 811(17.2)
Use of oral care product No 180(7.0)  2,094(63.7) 1,053(29.3) <0.001 2,393(75.2)  934(24.8) <0.001
Yes 233(6.7)  2,843(69.9) 1,035(23.4) 3,300(82.0)  811(18.0)
Oral examination No 287(7.0) 3,355(65.7) 1,523(27.3) 0.003  3,853(77.0) 1,312(23.0) <0.001
within 1 year Yes 126(6.6)  1,582(70.5)  565(22.9) 1,840(83.7)  433(16.3)
DT 0 292(6.6) 3,789(69.1) 1479(24.3) <0.001  4,330(80.8) 1,230(19.2) <0.001
>1 121(7.7)  1,148(61.8) 609(30.5) 1,363(74.2)  515(25.8)
DMFT 0 31(8.7) 321(65.6) 154(25.7)  0.408 380(78.4) 126(21.6)  0.727
>1 382(6.7)  4,616(67.3) 1,934(26.0) 5,313(79.1) 1,619(20.9)

Values are presented as unweighted number
"by complex samples chi-square test
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Table 4. Obesity related to dental caries (DT)

Male Female
Characteristics Division Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI)

Body mass index  <18.5 2.01(1.33-3.03) 1.83(1.20-2.78) " 1.31(1.01-1.69) 1.07(0.82-1.34) "
(kg/m?)

18.5~25 1 1 1 1

>25 1.24(1.09-1.41) 1.25(1.10-1.42)"" 1.41(1.22-1.62) 1.35(1.16-1.56) "
Waist circumference Normal 1 1 1 1
(cm)

Obesity 1.12(0.97-1.29) 1.13(0.98-1.30) " 1.47(1.26-1.70) 1.48(1.26-1.74) "

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

The data were analysed by complex sample multivariate logistics regression
"Multivariable includes age, household income

“Multivariable includes age, smoking, frequency of daily teeth brushing

“"Multivariable includes age, household income, education, alcohol drinking, smoking, frequency of daily teeth brushing, use of

oral care product, oral examination within 1 year

““Multivariable includes age, Household income, education, alcohol drinking, frequency of daily teeth brushing,

use of oral care product, oral examination within 1 year
"p<0.001
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