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Relationship between Obesity and Dental Caries
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Abstract The purpose of this study was to grasp relationship between obesity and dental caries. A research
was performed by utilizing raw data of the 3rd year(2009) in the 4th term for Korean National Health and
Nutrition Examination Survey, which is a survey of health and nutrition in the national unit for the Republic
of Korea. The research subjects are finally 7,393 people except the subjects with missing of variables relevant
to obesity and dental caries among adults aged over fully 19 years old. Data analysis was used SPSS 18.0
program. As a result of analyzing with significant level in 0.05, the following conclusions were obtained. 1.
Overweight(3 = -0.12, p = .02) was indicated to be low in number of DT pieces compared to normality. 2.
Obesity(OR = 0.69, 95% CI: 0.57, 0.84) was indicated to be low in possibility of having DMFT compared to
normality. 3. Overweight(3 = -0.39, p = .02) and obesity(8 = -0.70, p<.0001) was indicated to be low in
number of DMFT pieces compared to normality. And to conclude, obesity(body mass index) and dental
caries(DT, DMFT) were found to have negative correlation. A significant result was indicated even after
adjusting confounding variables.
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Relationship between Obesity and Dental Caries
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(Table 1) BMI group according to general
characteristics

BMI group
Characteristics| Thinness | Normal |Overweight Obesity
N | % N % N % N %
All 340 | 46 | 2952|399 | 1744 | 236 | 2357 | 31.9

AT dukd EAdo] whE w|gkEdl] tia) A
W2 wAdo] oAl nls| AAF vyt
=7 WERSETHp<.0001).

Ad - Z = 50~594, 60~69AA] A3} vl gto]
=7 YRS THpP<000D). T3 25550 Wb Ak
55014 A vlvto] EA YeEPthp<05)<Table

Aol e gt
AT YA Aol Be vvme] e dve
23, 2 A (p<0001) 2t L2 E(p<0001), oto]==H
(<D HANE 23 FAHANES} wess

N W=7} Stk 4 8-S RSt Table 2>,

(Table 2) BMI group according to eating habits

BMI  group
. . All . .
Characteristics Overweight| Obesity
p-trend
N|%|N|%|N|%
All 7393 | 100 1744 23.6|2357| 31.9
Cracker

Almost not eating |2849| 385 | 712 | 256.0| 978 | 34.3

Over once a month
with 1610| 21.8 | 383 | 24.1 | 519 | 32.2
under once a week

Over once a week with|

1787|242 | 397 | 22.2| 507 | 284
under once a day

Gender

More than once a day| 155 | 2.1 | 16 |10.3| 28 | 181

Male 114 | 36 | 1136|355 | 822 | 257 [ 1131 | 35.3
Female 226 | 54 1816|433 | 922 | 22.0 | 1226 | 29.3
p-value <0.0001

Age

19-29 120 | 11.6 | 516 | 50.0 | 173 | 168 | 222 | 21.5

30-39 72 | 51 | 645 | 46.1 | 293 | 209 | 389 | 27.8

40-49 31| 21 | 578 |39.1 | 367 | 248 | 501 | 33.9

50-59 251 20 | 384|312 | 323 | 262 | 500 | 40.6

60-69 28 | 23 | 381 | 319 350 | 29.3 | 436 | 365
70+ 64 | 60 | 448 | 423 | 238 | 225 | 309 | 29.2
p-value <0.0001

Household income
Low 79 | 50 | 622 | 395 | 355 | 226 | 518 | 329
Lower middle| 67 | 39 | 664 | 383 | 383 | 224 | 603 | 35.3
Upper middle| 90 | 45 | 787 | 39.2 | 501 | 250 | 628 | 31.3
High 100 | 5.0 | 842 | 41.7 | 487 | 24.1 | 589 | 29.2
Non-response| 4 | 45 | 47 |534| 18 |205| 19 | 216
p-value <0.05
Abbreviations: BMI, body mass index
p-value calculated using chi-square test

Don't 992 | 134 | 231 | 233 | 325 | 32.8 |<0.0001
know/Non-response

Yogurt

Almost not eating |3123| 42.2 | 731 | 23.4|1077| 34.5

Over once a month
with 1300| 17.6 | 303 [ 23.3 | 393 | 30.2
under once a week

Over once a week Witht )50 o 1| 595 | 93| 478 | 288
under once a day

More than once a day| 320 | 43 | 84 |262| 84 |26.2

Don't

know/Non-response 992 | 134 | 231 | 23.3 | 325 | 23.3 |<0.0001

Ice  cream

Almost not eating |3150| 42.6 | 756 | 24.0 | 1041 33.0

Over once a month
with 1957|265 | 474 | 24.2| 610 | 31.2
under once a week

Over once a week with

12491169 | 274 | 21.9| 367 | 294
under once a day

More than once a day| 43 | 06 | 8 [186] 14 |326

Journal of Digital Convergence | 635



Don't 01 | 135 | 232 [ 233 395 | 327 | <0001 (Table 3) DT and D_MFT according to general
know/Non-response characteristics
Soda : .
Almost not eating | 3598[ 48.7 | 887 | 247 |1137| 316 Al D1 DMET
Over once a month Characteristics Have |Number| Have | Number
with 14641198 | 347 1237 450 | 307 N | % | Yes(%) | M(SD) | Yes(%) | M(SD)
under once a week All 7393| 100 | 2375(32.1) 0.77(1.7) 6772(91.6) 7.32(5.6)
ver once a week with . o1 = Gender
under once a day | 120|168 267 | 215 409 | 32.9 Male |3203] 433 | 1114(348) 0.87(1.9) 2836(88.5) 6.45(55)
More than once a day| % | 1.3 | 11 |11.6] 36 |37.9 Female [4190|56.7 | 1261(30.1)] 0.70(1.5)| 3936(93.9) 7.98(5.6),
Don't p-value <0.0001] <0.0001] <0.0001] <0.0001
993 | 134 | 232|234 | 325 | 32.7| <0.27
know/Non-response Age
Snack  intake 19-29 1031]14.0 | 415(40.3) 1.14(2.1) 923(89.5) 6.32(4.4)
frequency 30-39 1399|189 | 518(37.0) 0.83(1.6) 1250(89.3) 5.83(4.2)
Almost not doing |1344|18.2 | 305 | 22.7 | 503 | 37.4 40-49 1477|20.0 | 462(31.3) 0.67(1.4) 1310(83.7) 5.56(4.2)
Once per two days | 699 | 95 | 198 | 28.3| 233 | 33.3 50-59 1232|167 | 342(27.8) 0.56(1.3) 1137(92.3) 6.52(4.8)
Once a day 2787|377 636 | 22.8| 830 | 31.6 60-69 1195|162 | 328(27.4) 0.58(1.4) 1135(95.0) 8.66(6.4)
Twice a day 1274172 305 [ 239 | 355 | 279 70+ 1059 14.3 | 310(29.3) 0.90(2.3) 1017(96.0) 12.07(6.8)
More than 3 times a a4l 561 @2 12221 100 | 242 p-value <0.0001] <0.0001f <0.0001 <0.0001
day Household
Don't _ income
8 11.8 | 208 | 23.8| 286 | 32.7 [<0.0001
know/Non-response 7 0 6 7]<0000 Low 1574| 21.3 | 558(35.5)] 0.95(2.0) 1481(94.1) 9.48(6.8)
Abbreviations:  BMI, body mass index Lower A foe .
ptrend  calculated using simple linear regression middle 1707|23.1 | 604(35.4) 0.83(1.8) 1553(91.0) 7.35(5.8)
Upper middlg 2006| 27.1 | 650(32.4)] 0.75(1.6)| 1816(90.5) 6.34(4.8)
33 QUM EMo|| U2 x|Of2AE(DT and High 2018|27.3 | 536(26.6) 0.55(1.2) 1837(91.0) 6.51(4.7)
== oTe S Non-response| 88 | 1.2 | 27(30.7) 14038) 85(96.6) 89158
DMFT) p-value <0.0001 | <0.0001 | <0.001 | <0.0001
ATt oukd EAel| w2 DTS DMFTe] o] Abbreviations: DT, decayed tooth, DMFT, decayed tooth +
K = missing tooth + filled tooth
& AmE Ayl WA dubd EXo upE DTE A u p-value calculated using chi-square test or t-test or one-way
W, R dao] ool Hjs] DTE 7w glis 2 ANOVA
I B Al HERGTHR<000D). AP EE 19~
04014 DTE 7M1 Q= A} 7)2: B5 =7 Uepyt 3.4 AlGE0]| = X[0IRAS(DT and DMFT)
oH(p<O00l), AHZ7o wpel Bade A4S By AT At At w2 DTS DMFT tis) 4
o a55Ed wEE A5RE0] Be A9 DT I A%, WA A5 e DTS 4vjny, ojolx
5 /L Qe A NS 2R A depden IR ARANEIL ES7E DTE /M e 2] 5=
(P<O00L), 255%0] BL45E 7hast= A vyt Al YRS H(p<00D), &t AHRIET =555 DT
<Table 3>. S i e m} A% 23 37 HEREHp<.000D),
g0 dukd EAo] 2 DMFTE Asjnw A E3 AR Be4% DTS 72 9l 2t
Hz of o] WAel ws] DMFTS 7Hx 9 A% A 25 = l HERATHP<05).
A B A JERETHp<000D). AE-EEE 704 o] the o Ayl we DMFTE Avrd, 277
*‘011*1 DMFTE 73 Q1 29 A 25 27 v ¢ 2AES] H4FANEsL Be5% DMFT 7157t =4
Oom(p<0001), EZ o] whEt 2718k Aee wng WERGH (p<0001), ool # (p<.06)(p<.000D)F A
T:}. 25GF mEE 2550 W gdd  THpL000D9] HHRES} Be5E DMFTSE 743t 9
DMFTZ 7443 9l 497} e tepdapa00), = A% A% 25 27 vepdoh w8 a2 et
DMFT®] /S5 A Heb oo (p<000l), 2550 =255 DMFTE 7Hal gli= 2ol w4 vrebstet
EETE hdhe 4% At Table 3>. <Table 4>.

636 |1 Journal of Digital Convergence 2014 Dec; 12(12): 633-641



Relationship between Obesity and Dental Caries

(Table 4) DT and DMFT according to Eating habits

DT DMFT
Characteristics Have | Number | Have | Number
Yes(%) | M(SD) | Yes(%) | M(SD)
All 2375(32.1) 0.77(1.7)6772(91.6) 7.32(5.6)
Cracker
Almost not eating 872(30.6) 0.76(1.8)2621(92.0) 7.89(6.1)
Over once a month with 5, ) 7\ (601 5l1476(91.7) 7.26(56)
under once a week
Over once a week With| o005 ) 70(1 6)1645(92.1) 6.76(4.)
under once a day
More than once a day | 45(29.0) 0.77(1.8) 147(94.8) 7.71(5.3)
Don't 358(36.1) 0.94(1.9) 833(89.0) 6.71(5.3)
know/Non-response
p-trend 0.19 0.63 061 <0.0001
Yogurt
Almost not eating | 992(31.8) 0.78(1.8)2877(92.1) 8.12(6.3)
ver once a month With o, 0 1) 6 751 58)1183(91.0) 659(5.1)
under once a  week
Over once a week with 5,5 1} 701 58)1535(92.6) 6.82(4.7)
under once a day
More than once a day | 89(27.8) 0.66(1.6) 294(91.9) 6.85(4.8)
Don't 358(36.1) 0.94(1.9) 833(89.0) 6.71(5.3)
know/Non-response
p-trend 0.28 0.79 0.81]  <0.000]]
Ice cream
Almost not eating | 946(30.0) 0.74(1.8)2923(92.8) 8.13(6.2)
Over once a month With 1, ) o} 711 5)1787(01.3] 686(5.1)
under once a  week
Over once a week With| ), (3531 801 6)1140(86.0) 651(48)
under once a day
More than once a day | 18(41.9) 1.77(3.2) 37(86.0) 6.56(4.6)
Don't 359(36.1) 0.94(1.9)] 835(89.0) 6.72(5.3)
know/Non-response
p-trend <0.001] 0.07 <0.03  <0.0001
Soda
Almost not eating  1044(29.0) 0.69(1.7)3352(93.2) 7.85(5.9)
Over once a month With o0 ) 6 (671 411341(91.6) 7.16(54)
under once a  week
Over once a week with| 037 0} 051 8)1109(89.2) 6.47(49)
under once a day
More than once a day | 41(43.2) 1.47(2.7) 86(90.5) 6.91(4.7)
Don't 358(36.1) 0.94(1.9) 834(89.0) 6.73(5.3)
know/Non-response
p-trend <0.0001] <0.0001] <0.0001] <0.0001
Snack intake frequency
Almost not doing 464(34.5) 0.84(1.8)]1225(91.1) 7.68(6.3)
Once per two days | 220(31.5) 0.80(1.8) 633(90.6) 7.59(6.2)
Once a day 873(31.3) 0.75(1.7)2563(92.0)| 7.25(5.5)
Twice a day 384(30.1) 0.67(1.5)1192(93.6) 7.76(5.5)
More than 3 times a day| 118(28.5) 0.70(1.6)| 387(93.5) 7.00(4.6)
Don't 316(36.1) 0.91(1.8) 772(83.2) 6.29(5.0)
know/Non-response
p-trend <0.05 <0.05 <0.05 0.20
Abbreviations: DT, decayed tooth, DMFT, decayed tooth +

missing tooth + filled tooth
p-trend calculated using simple linear regression

3.5 H|Ztat x|0fRAISS| 2|
Hgkel DTS DMFTS] @A) sl 2 Az} o
A EH WeE 2AA 7% AAFEB = 021,
p=.03)2 el Wl DT 57 =7 vebska, ZA%
(B = -012, p=02)= A%l vIg] DT 7F @A ver
. %3 HIWHOR = 0.69, 95% CI: 057, 0.834)0] 4ol
HISIDMFTE 743 = Zlo] WAl veRgon], 4
(B = L14, p<001)> 7%l v DMFT 757} =41
Uebeka, #AEB = -0.39, p = .02)3% 1B = -0.70,
p<.0001)& AAe] B8] DMFT 7H=7F @A Yebstt).
T2 HMEE 24T Model 2, Mode 3, Mode 4] 74

[SIAS
5

45,
H ol DT #aAde =] gigtony, Hlvtze}
DMFTY] #Al= &8 W4E 243814 &+ Model 13

FrAFSHAl UERE T < Table 5>.

S0 LT =A%) vzl DT9} DMFT
of Ao disf At Auf ATl fefns 2
5 BolA] Fokom wlFo e gl vl HAE
(B = -0.75, p<.04)2} ¥]5HB = -0.89, p<.01)llA] DMFT
M7 GeA e

4, O

A AAR o2 ATt FAhgel uet Bt
Agl A%} AR BAH Gl i walel Freka
ik, HREe o)) wheah AFo] Z7he @] oh
sfibel holm[13], Aed A, FY FEE
o e UE 557] A%, A8 A%, 1893
ChE 9t e W] R A1 R Asksh whelol
[14151617), F4AHNE Belo] glek. Aok
Z3} vjre] ol tialAl ob71) =dto] WA,
A2 ATTINAE MRl A A Hoks4% 3
of A Uil A% welw gtk

Aok 2} WE B S48 4T welo] gt
el QeHIZ). wehA] B el A 54
3} A% EE R ust Aok Fe] UAS stotel
774 Sk

24 23}, A5 G4l vls) DT A4 2

= 7 7hs A
HjRke el vl
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(Table 5) Relationship between Obesity

and Dental Caries

DT DMFT
BMI group N Have Number Have Number
OR ‘ Cl B ‘ p-value OR ‘ Cl B ‘ p-value

Model 1 §

Thinness 340 1.17 0.92-1.48 0.21 0.03 1.05 0.68-1.63 1.14 < 0.001

Normal 2952 1 ref 1 ref

Overweight 1744 0.96 0.84-1.09 -0.12 0.02 0.94 0.75-1.18 -0.39 0.02

Obesity 2357 1.05 0.93-1.18 -0.05 0.27 0.69 0.57-0.84 -0.70 < 0.0001
Model 2 #

Thinness 340 1.07 0.84-1.37 0.10 0.30 1.01 0.65-1.58 0.94 < 0.01

Normal 2952 1 ref 1 ref

Overweight 1744 1.02 0.89-1.16 -0.05 0.37 0.96 0.76-1.2 -0.36 0.02

Obesity 2357 1.09 0.97-1.23 0.001 0.98 0.73 0.6-0.89 -0.60 < 0.0001
Model 3 ¥

Thinness 340 1.06 0.82-1.38 0.13 0.20 0.95 0.58-1.54 1.11 < 0.001

Normal 2952 1 ref 1 ref

Overweight 1744 1.01 0.87-1.16 -0.04 0.40 0.92 0.72-1.18 -0.38 0.02

Obesity 2357 1.07 0.94-1.22 -0.03 0.52 0.73 0.58-0.9 -0.59 < 0.001
Model 4

Thinness 340 1.072 0.83-1.39 0.14 0.18 0.93 0.57-1.52 1.10 < 0.001

Normal 2952 1 ref 1 ref

Overweight 1744 1.01 0.87-1.16 -0.04 0.45 0.92 0.72-1.18 -0.38 0.02

Obesity 2357 1.06 0.93-1.20 -0.04 0.39 0.73 0.59-0.91 -0.60 <0.001
Younger generation *
(19<age<30)

Thinness 120 9.51 0.59-1.53 -0.18 0.44 8.22 0.37-1.85 0.62 0.21

Normal 516 1 ref 1 ref

Overweight 173 1.04 0.68-1.56 0.08 0.70 7.82 0.40-1.52 0.20 0.65

Obesity 222 1.05 0.72-153 -0.04 0.82 7.12 0.39-1.31 0.04 0.92
Elder generation y
(age=>60)

Thinness 92 1.22 0.74-2.00 0.31 0.14 1.00 0.29-3.42 1.26 0.09

Normal 829 1 ref 1 ref

Overweight 588 0.9 0.74-1.22 -0.10 0.31 1.14 0.63-2.07 -0.75 0.04

Obesity 745 1.03 0.81-1.30 -0.08 0.39 0.69 042-1.14 -0.89 0.01

Abbreviations: BMI, body mass index; CI, confidence
tooth + filled tooth

OR calculated using logistic regression

B calculated using linear model

§ Model 1: unadjusted

# Model 2: adjusted for gender, age, and income level

¥ Model 3: model 2 + snack intake frequency

+ Model 4: model 3 + ice cream, soda, cracker, and  yogurt

* Younger generation: adjusted for gender, age, income level, snack intake frequency, ice cream, soda, cracker, and yogurt

y Elder generation: adjusted for gender, age, income level, snack intake frequency, ice cream, soda, cracker, and yogurt

interval; OR, odd ratio; DT, decayed tooth; DMFT, decayed tooth + missing

DMFT 7147k Yol Uhebh v, mgbe(A e 4sh A eRt A3} wiole] ela) vlwze] Aakel vs) A
FPAFOMFDE £ B 2 A0E B8 ol§-430] 28 9180 52 Fol3hl 171 vehd 2
Aom, £e A4S uAT A9lE fA A0 0 e e A0, B AT 194 o] A1el w
k. ol ol[18]9] AT FHAPITANGFE A B oI[I8sh BHOJe] AT 2Fe 63 A
Aot AAAFER HAF ool BA U 3} nEs Ao A ) Aol clste] vl
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