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Objectives: This study investigated the relationship between obesity and dental caries of Korean
adolescents. Methods: Data from the Korea National Health and Nutrition Examination Survey
(KNHNES V1) (2013 to 2015) were used and targeted adolescents aged 13 to 18 years. For statistical
analysis, the SPSS 18.0 program was used, and the significance level was set at 0.05. Results: For
the general and health-related characteristics, female students (p=0.001) showed higher decayed,
missing, and filled teeth (DMFT) index than male students. Furthermore, DMFT showed higher
tendency, as age was higher (p<0.001). Smoking (p=0.011) and drinking experience (p=0.027)
revealed higher DMFT. The dental caries experience was significantly different among students who
were female (p=0.033), older (p=0.001), and overweight or underweight (p=0.022). In the BMI for
the general and health-related characteristics, male students had higher obesity rate than female
students (p=0.003), and obese subjects had higher dental checkup in the last year (p=0.013). In
multiple linear regression analysis of obesity and DMFT, the unadjusted model showed that the
obesity group’s DMFT was about 0.8 higher than that of the normal group (p=0.024). However,
statistical significance was not shown in the adjusted models. In the logistic regression analysis
of obesity and dental caries experience, the unadjusted model 1 (1.93 times), the adjusted model
2 (1.79 times), and model 3 (1.76 times) showed significantly higher dental caries experience.
Conclusions: Both obesity and dental caries are related to diet habits and lifestyles and have a
negative impact on adult health. Therefore, it is necessary to create a healthy social environment
around the adolescent, and proper intervention through education is required to form healthy
habits.

Key Words: Adolescent, Dental caries, National Health and Nutrition Examination Survey, Obesity
Mol FRIAZLFATAL H|TH HAH, X[OFRA]

J Korean Soc Dent Hyg 2020;20(4):435-45 https://doi.org/10.13065/jksdh.20200040 PISSN : 2287-1705 eISSN : 2288-2294
Copyright © 2020 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0)


https://orcid.org/0000-0002-3431-3932
https://orcid.org/0000-0002-9565-428X
https://orcid.org/0000-0002-3431-3932
https://orcid.org/0000-0002-9565-428X

436 - J Korean Soc Dent Hyg 2020;20(4):435-45

M

ra

0%

=

[ —

AIAEZA7]7HWorld Health Organization, WHOR= 1975 )% 2016W71A] ZIAA|Z 0 2 H|RHRI7}
719] 38l = Z7I5IA 1], oFsat A o] 72 490014 18%E 44l o)Ak Z7I5H9ick B ugicH2). &
FALZNER HEEEARIE ) 22 51(2013-20174) SHIAAAL AR5 4(Body Mass Index,
BMI) 7|2 8|2t &3o]| o5l L-2jutato) %-EE%W@J H]gk &= 201319 ZF2}13.79%, 17.5%0114] 2017
11154%, 22.5% 2 3715HCH3]. BTk A 2l o] T2 of ] AFe] 4] Z7t EA|Slof k2 get
w4 9 Alggto] Mgt w7t 7iQ1e] A /g% 5 thst QS 7HA AL QA A A Agh G 5
TH3AZES o7 |17 = 5] A= FEFS t))= 52 Y 2lo|TH].

7} B E0] X|okAlE = ZA Al HZ Q)= THd Ao @ WHOE 7 AlAIA 02 239 o] AltE
o] x| A1, 59 3%19k g o)de] ofglolEo] 5] 9-AlS ZHA| AL ekl 25T, mlx| | H G|
212 Global Burden of Disease 201701 2 714 551 213to|2kal s1iTH4l.

H|gha} X|of-4] B Tiold Wgho 2 Agehtalout Alstate] e do] 9)7| wiol vl Tkl x]ok-e-4]
o] Aol thgt =F-50] Bars| 11 ek SHATF 1 Aol chehAl = Adutels Aaks B skl gl
Z|o-9-213} v|gto] f-olgt TAZE AT B Sk =7 5], H]Th X|ok-AlS F7HA7 = YA IRALS]
T77F itk gk =26, v]gh} X|oReAle go] ARiAlE 7Ktk ZaH7] 5ol EuE|gick
Davidson 5{812 8l&H of52] -fo}7| LA1%Le =2 BMIZ 7H 739 RolsAl &9tk 5190,
Kopycka-Kedzierawski S{6]-- 2-541] 015:2] 79 BMIo|| th x]o}2-41 73] of ojl= x}o]7} @itk 513
ch. 51|96 114] oF5-0] gx]9} @ 7tx], 12-184) g Ae] 014114 7% HIUPOI ok} Aol A] 2|0k
A7 7 A LRt 319icE 919] F ATH6,81E WS e BE ARAS 271 o AtE &
AR ARl ot th2 Anks Bt o] 3y =Fe] Ak oAk it OME} ool w2 2 el
Ol ORI, BMI 72 ¥R, 2|oke-A18 W7ok 715 5 THsh 450 ajolof| ofs)| 7] 1 ofof| wh}
b2 Aaksg B gl

TEJL}EMIHE H]7r} x|ok-9-A] o] ibdol| gt =ro] Btk 1 gl ot e A7 /g lat Aotol
SElo] lomE B Aloji= a7 v]gk} x|ofe-Al S Tte] /g S RAFstalAt s3It

o[rl

El El

[¢)

_[\l

EH
=

ol
B e ARt Al 2T 4 HES HA 2xY FUAgFRAL Ae7] 13 E
(2013~20158) K22 0} §3lgick. 7Lk IR = B 134] o g7E] 218K olate] Padie thgo 2 519

onf, 275 F AoPad AAYAS WReIot 9473897144 decayed, missing and flled
teeth index, DMFT) 2 97594174 oi319] 223 Al9let 5 13490 2 sigick. a72e] g2 1ef
£ 9Jall oochear 7128 a2l 2 915)9) Alo)S 1Weko v (IRB No: ANOL-202004-HR-002:01), 7HQ1e A
4 9 PR 47 8 7125 o A HolRiAicyele Folslet

2. i

ATTgt] HIRe A, Az BMIS ol §51o] ol Hlghg AlAE, SuEel o)A goutig)
% IR Y, 85914 ol 95ROl IRk TRIE, 95 914 oS IEPO 2 Holstirt.

https://doi.org/10.13065/jksdh.20200040



o|2M - 2} / 13-18M| HAHO| H|2H0| X|OFRA{0]| D|X|:= St - 437

ra
1K}
=l

I FUBAZEIA 475 U FUFTA SO el DTS ol

2 =3si90ck
A EAL A, A, 7 PSS TSI A o ofsio 2 PRstglon, giafe 134
B I8HP17) 14 R TREASIT 145 B, 9, B, R Fsted Ko oisic

U S ST, Y S A, TUVASENS, A 100 7ol 8 2T
Ak $UBUL A oyl UE 3 oh B 23 512 BAez sislon 52 gHe T Ao
A thgRle) A8 5 BYSSY ol Sioitt 24T W TR SEALS ol 7T AEEA}

=
Foie sy e A A ~1949}294 oo Fesiion, 4arieF e

| —{)11'
rE
V
rr
e
H1
M
j:
mlo
>,
o%‘i
olr
i&
= o
i)
;“r
N
1
~
52
rlo
e

1 77 532 ey

7}6—3 Lﬂﬁl_i zﬂ l6 o, d&e Has e 2 BE AL AT Yuka B4 2 2178
A3} DMFTQ] A Yohi 7] 915l ttest 2 ANOVA 2412 AJ85}9ict. Uubd EA 0l A7l E4
I} G| A A HAE, BMISKe] RS Yot 7| sl kA S AldYsto] 715 TAlES)
2 ATE A5 BMIo] w2 DMFT 20| & 2ol 7] oJaf) Aa 3]7EA1 S A9 PO% 34} 95%
Al2]77Hconfidence interval, CI) 2 2 A3 A A5} 0.0, BMIO| mh2 G712 A Ae2] lol & &
o} 7] 9Jaf} 2R AE] 3] EALS AJg¥slo] W] (odds ratio, OR)ZF95% CIE Ax+E AMAISIITE A& 2
A Y 2AAE] l7EA 0] B 1.2 BAHS glo] BAI5131 o, e 2= UREY E4991 A, 7, 7t
TAES B3I B 32 ANk 49 /43, 915, 7tASel 1 54991 9 E, 2549, A
A 35, TR 8EARE, 22 1A 7] o RE BASIITE 3 P RA R it = Y
of| thgt chaAd Qe AFE 2 B3R Aol ule} 2 2 Zspo) mh2 AlEntd g 2dsigla, =4l
BRYFEAHA 671(20139~20159)2 55 361 0 B 2 37 FEx] AlakAlol what AR 2 A7 S|
FAIRAEH ZAREGo wpet Ay dsto] 48 2 2A5 i) 2492 SPSS 18,0 2 15HS 0]-851l o
O]43-20.052 3}k

g

ﬂl

Jo o A e

1 Qb S 9 742211 £

Ol L- " O

13~18A]) k=t A AA 0 & 24| Aol A k= 1,304 oo}, Aol Ake] ik E4d 2 A7 E4J <]
B3I <Table 1> Zth A 2= JatAgo] 52.8%, of5hgo] 47.2060]]ch. A 2= 13471 154%, 14
AI7}14.4%, 158171 19.3%, 1641171 19.4%, 17417} 16.2%, 184171 15.3% 2 ZF e 2 14~19%A k0] 2 FiE
S 7S 45&%*0*0] 3L1%E 713 eekom, 5171 13.3% 2 78 AQic) A7 o] et
A17}20.0%, 5578 30] U= TR} 38.6% = LFERSTE 19 23] o/ AEAS AldYoh= Tl A= 89.8%
2 Uehgon 17382 828 ARSShe TR} 35.0%2 LR T 2 187 1373712 Alsget cvg:
Ab= 38 8= LFEHSTE BMIE= A|Al15:0] 8.2%, 48/d] 70.0%, 2HAl|F-0] 9.7%, H]Tto] 1212 Leht 7o) 7}
7 Eskom, AAFo] 7P WA LRt DMFT= Bt 32370, 7] A7 2H0] 68 4% = LFERHTE.

https://doi.org/10.13065/jksdh.20200040



438 - J Korean Soc Dent Hyg 2020;20(4):435-45

Table 1. Characteristic of study population (N=1,304)
Characteristics Division N(%)
Gender Boy 688 (52.8)
Girl 616 (47.2)
Age (yrs) 13 245 (15.4)
14 226 (14.4)
15 231 (19.3)
16 220 (19.4)
17 204 (16.2)
18 178 (15.3)
Income (quartile) Low 161 (13.3)
Middle-low 44 (27.8)
Middle-high 415 (31.1)
High 371 (27.8)
Smoking experience  No 1,053 (80.0)
Yes 231 (20.0)
Drinking experience ~ No 832 (61.4)
Yes 452 (38.6)
Tooth brushing <2 129 (10.2)
2< 1,162 (89.8)
Oral care products No 828 (65.0)
Yes 463 (35.0)
Dental checkup No 775 (61.2)
Yes 509 (38.8)
BMI (%) <5 104 ( 8.2)
5-84 916 (70.0)
8594 136 ( 9.7)
95=< 148 (12.1)
DMFT 3.23(0.12)
Caries experience No 418 (31.6)
Yes 886 (63.4)
The data are presented as unweighted number and weighted %
"The data are presented as mean and standard error
DMFT, decayed missing filled teeth; BMI, Body mass index
2. Purd £ 3l AZaE E40f| WHE X|of242] X}o]

AcidAtel vk B4 9 17ed /o) w2 DMFT 3 749417
<Table 2>2} 2}, LR £/ 9l 173 E/dof| te DMETS| Xpo|&
H]5}l DMFT7} s A] LrERTHp=0.001). 91338 & = DMFTo] o] 7} Q1) 2.1 (p<0. 001) &
2 S Z7 (p=0.027)0l| w2 DMFToll = $A14 0 &2 q-oJ3t 2jo|7} Leldth. 7F Ak
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Table 2. Dental caries according to general and health-related characteristics

DMFT Caries experience
Characteristics Division . —
Mean SE p No Yes SE p

Gender Boy 291 0.15 0.001 34.4 65.6 2.2 0.033
Girl 3.59 0.17 28.5 71.5 2.0

Age (yrs) 13 2.31 0.19 <0.001 40.1 39.9 3.6 0.001
14 2.70 0.24 36.9 63.1 3.6
15 2.88 0.25 35.5 64.5 3.6
16 341 0.24 29.9 70.1 3.5
17 4.08 0.25 19.6 80.4 2.8
18 3.98 0.35 28.3 71.7 3.9

Income (quarﬁle) Low 3.66 0.32 0.133 26.9 73.1 4.1 0.575
Middle-low 3.31 0.24 31.0 69.0 3.0
Middle-high 3.34 0.21 3L.5 68.5 2.7
High 2.88 0.19 34.0 66.0 3.0

Smoking experience No 3.07 0.13 0.011 32.6 67.4 1.8 0.171
Yes 3.84 0.29 27.4 72.6 3.3

Drinking experience No 3.03 0.15 0.027 329 67.1 1.9 0.237
Yes 3.52 0.18 29.4 70.6 2.5

Tooth brushing <2 291 0.32 0.310 34.8 65.2 4.9 0.474
2< 3.25 0.13 31.3 68.7 1.7

Oral care products ~ No 3.24 0.15 0.758 322 67.8 1.9 0.564
Yes 3.17 0.17 30.6 69.4 2.3

Dental checkup No 3.10 0.15 0.117 33.4 66.6 2.0 0.101
Yes 3.42 0.17 28.7 71.3 2.2

BMI (%) <5 3.46 0.40 0.121 27.6 72.4 5.1 0.022
5-84 3.12 0.14 33.3 66.7 19
8594 3.03 0.40 36.7 63.3 4.6
95=< 3.92 0.33 20.5 79.5 3.8

DMFT, decayed missing filled teeth; BMI, Body mass index

‘by t-test or ANOVA

by chi-square test

The data are mean and standard error(SE) or weighted percentages and SE.

QdtX EM gl 7iZtate EMo| [}= BMI X}0|

A7 Rte] Auka S48 7170k S Aol a}e BMI ool theh ke <Table 33 ek, Ak =
3 9 74742 S Aol B BMIE AP(p-0.003), 222 19 7737237 ob{p=0013)el we} g olat 3o 7k
LRt A A5 Aol 109% o430] 5106, AHIER) Aol 66.3%, ool 741%, T
%1 o] 9.796 o4do] 9.8%, HRel wAo] 1310 oo 11.0%z ZAkElo] o] oduic Hjgkgo]
2106 7| LpeRTh, 222 182k 774770 of ol 701wk chdAfe] ulgkgo] 138% 747XIS W
O TP 113062 Lt 747702 Whe Tipg b ) ke oAbt wlghgo] 25 7] Lieh

Stk 93, 7MAs, S99, 85, 14 W 34, THne 8 BAEo] T BMIC) £o)8 Aol 1}
e ekl
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Table 3. BMI according to general and health-related characteristics

Characteristics Division 5 =32 nglgf) 95< i

Gender Boy 10.9(1.5) 66.3(2.1) 9.7(1.3) 13.1(1.5) 0.003
Girl 5.1(0.9) 74.1(1.9) 9.8(1.3) 11.0(1.4)

Age (yrs) 13 8.9(2.1) 71.4(3.0) 13.3(2.3) 6.4(1.6) 0.391
14 7.3(1.9) 73.1(3.4) 9.3(2.0) 10.3(2.3)
15 10.5(2.2) 69.4(3.5) 9.2(2.2) 10.9(2.5)
16 6.72.1) 72.3(3.4) 6.6(1.9) 14.4(2.5)
17 6.7(1.9) 67.5(3.7) 10.3(2.4) 15.5(2.8)
18 8.6(2.5) 66.3(3.8) 10.5(2.5) 14.6(2.9)

Income (quartile) ~ Low 8.2(2.2) 67.6(4.1) 7.0(2.2) 17.2(3.8) 0.198
Middle-low 9.7(1.8) 70.3(2.7) 7.8(1.6) 12.2(1.9)
Middle-high 5.7(1.2) 72.9(2.2) 11.5(1.7) 9.9(1.6)
High 9.0(1.8) 68.1(2.6) 11.2(1.7) 11.7(1.8)

Smoking experience No 8.2(1.0) 70.1(1.6) 10.2(1.0) 11.5(1.2) 0.414
Yes 8.2(2.3) 69.0(3.3) 7.4(2.0) 15.4(2.6)

Drinking experience No 8.0(1.0) 71.1(1.6) 10.0(1.1) 10.9(1.2) 0.355
Yes 8.5(1.6) 67.8(2.4) 9.1(1.5) 14.6(1.9)

Tooth brushing <2 8.1(2.8) 61.3(4.8) 14.7(3.6) 15.9(3.5) 0.154
2< 8.2(1.0) 70.9(1.4) 9.1(0.9) 11.8(1.1)

Oral care products  No 8.3(1.2) 69.4(1.7) 9.4(1.1) 12.9(1.4) 0.813
Yes 8.0(1.4) 70.9(2.3) 10.1(1.6) 11.0(1.6)

Dental checkup No 10.2(1.4) 68.2(1.8) 10.3(1.2) 11.3(1.3) 0.013
Yes 5.2(1.0) 72.5(2.1) 8.5(1.3) 13.8(1.7)

BMI, Body mass index

"by t-test or ANOVA
The data are weighted percentages+standard error

4, H|2E} X{0FRA|3t0] HHA

H|9k} DMFTO] A& YokE7| Sfal] A 3]72AdS Al3st Aik= <Table 4>} 2t} BAs1A] o
2 23 10]|A] BMI AA|521 72 74/dol] H|s DMFT7} 2F 037} =A1(p=0.405), 25291 ¢ 2k 0.17) &
Al HeR oL Hp=0.825) BAA 72432 glgiom, H]Tke] 73-9- /ol vl DMFT7FoF 0.87] =A LreRst
CHp=0.024). /d, 9, 71452 EASH 1§ 20i|A] BMI H]9ER1 79 % dof] B3l DMFT7} 2k 0.77H =
UEROoL-5A f-o)/d-2 ItHp=0.057). B3 20| 3712 391789, 25749, A&, 52 884t
£, HZ 197 7077 o B2 B B 3of|A= BMI #3591 739 Akl v DMFT7} 2F 0.67H 4=
A(p=0.125), TAIZ] 7% F 0.171 =7 (p=0.879), BITHRI - 2F 0.77] &=AI(p=0.062) UEREO L 25 5
A 282 gl

H] 9k} 2| A d 2] IS Lot 7] sl EXAE 3HEA S Al8et k= <Table 5>}
2t} B k2 2y 1olA] BMI AAIFS 739 3ol Hlsh g7 -A173 2] 2ol 1.318)(odds
ratio [OR]F1.31; 95% confidence interval [CIF0.78~2.21), pl=Ql 742 0.86HH(OR=0.86; 95%
CIF0.57~1.31)2 5AE f-el/d2 ailar, vkl 72 1.938H(0R=1.93; 95% CI=1.21~3.09)= F-2J5tA|
AT A, A, 7SS BAgSh Y 2014 BMI H|RHRI 7-9- 7 dol| vlsl] 44173 913l 1.79
HI(OR=1.79; 95% CI=1.11~2.90)2 =] Uepsttt. 23 20| 3712 §974%, 35749, 284, e &
EARE, 22 197 %] o RE BASE Y 3oilxd= BMI B|FHRI 72 7 dol| vlsl 1241743 9
o] 1.768](OR=1.76; 95% CI=1.08~2.86) & =] LFERTh
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Table 4. Association between DMFT and BMI

BMI (%) Estimate SE 95% Confidence interval p'
Model 1° <5 0.34 0.41 (-0.46~1.14) 0.405

5-84 reference

85-94 -0.09 0.41 (-0.91~0.72) 0.825

95< 0.80 0.35 (0.11~1.49) 0.024
Model 27 <5 0.57 0.41 (-0.24~1.38) 0.165

584 reference

85-94 -0.05 0.41 (-0.86~0.76) 0.900

95< 0.68 0.36 (-0.02~1.39) 0.057
Model 37 <5 0.62 0.40 (-0.17~1.41) 0.125

584 reference

85-94 0.06 0.42 (-0.76~0.88) 0.879

95< 0.67 0.36 (-0.03~1.37) 0.062
"by multiple linear regression analysis

“unadjusted

“adjusted for sex, age, income (quartile)

“adjusted for sex, age, income (quartile), smoking experience, drinking experience, tooth brushing, oral care products,
dental checkup

Table 5. Association between dental caries experiences and BMI by logistic regression analysis

BMI (%)
<5 5-84 85-94 95<
Model 1" 1.31 (0.78~2.21) reference 0.86 (0.57~1.31) 1.93 (1.21~3.09)
Model 27 1.48 (0.87~2.53) reference 0.87 (0.56~1.33) 1.79 (1.11~2.90)
Model 3™ 1.52 (0.89~2.60) reference 0.88 (0.57~1.37) 1.76 (1.08~2.86)
The data are estimated odds ratio (95% confidence interval)
“unadjusted

“adjusted for sex, age, income (quartile)
“adjusted for sex, age, income (quartile), smoking experience, drinking experience, tooth brushing, oral care products,
dental checkup

Z o Tk

OBt
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o] X402 BiE|7 9] ou} Ao tfglo] o7k ek, 1 74
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