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ABSTRACT

Objectives: The aim of this study was to examine the relationship between periodontitis, obesity,
and health behavior according to sex and age in Korean adults. Methods: Data on 11,032 adults
aged 19-79 years were obtained from the 7th Korea National Health and Nutrition Examination
Survey (KNHNES). We used multivariate logistic regression analysis to test for associations. Results:
The final model that was adjusted for demographic characteristics and health status, showed a
higher risk of periodontitis with increasing body mass index (BMI), smoking, failure to use oral care
products, and no dental check up. In the sub-group analysis, only smoking was significant in the 19
to 39-year-old age groups. In the 40 to 64-year-old age group, a BMI of 30 or higher, and smoking,
use of oral care products, and dental check-up were significantly associated with periodontitis. In
the female group, BMI, smoking, use of oral care products, and dental check-up were significantly
related to periodontitis. However, in males, only smoking was significant. Conclusions: Obesity
management can be helpful for periodontal health as periodontitis prevalence in adults increased
as BMI increased. For periodontal health, an oral health program should include smoking cessation
and the use of oral care products and dental check up as part of obesity management.
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| ot S g2 RS S7M7 & 5835 a5 B EAlolt
AIAEZ17]7HWorld Health Organization, WHO)[3]olA= -2 Q15tol[A] GRS v) x| H7EAl= 7N
QI L TH= ARl Q] 5 FLRol|A] Rk B o 2 JTslof stk ZFxsieict. f-efuRlollA & v|Rt
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Helstarat 2018\ =17 H|Rke] S5l (2018-2022) & I ATHS).

2002 5E] 2013 A7kA] gk A1) ulgt Z3gHelE: Atm A A& EFA|4x(body mass index, BMI) 25.0-
299 kg/m?e] F5-5 HTR2 QFYS} 9] oLk BMI 30.0 kg/m® o)/d2] B[RS 34 5] 71| qlct 92
Lk d]le] 2Rz g o] B S 2AeH A 7]olA = i, 1Y, oA ES 52 vk
HEZH Q]3] H]3= BMI 233} 25, 30, 35 kg/mioll A -2l5kA] 71613l o, s A tse SRS 99 5
7}ol] tigh B o 2 BMI 23 kg/m’a BMI 25 kg/mie E 1513t o2 ZAZ tieh|eksls][1]of A=
2018 '3 H|TEI S| o] B|Rte] TAS 7] THA| 2 Lo AlEslet A2 HITHIT |28 AIATEH
Ch. o= ko & nintvte] A d-S ERISIIAL 8 uljofli= H]TtojRato] opujet v]gte] ThA7EA] et o
87 g oufght.

H]7R2 TRt 544, AR A, 2514 291 210 2 -85, Azl EAfs}
+&5rago|utu|Rko & Qlsf o] Ak 2|1 11 Agte] x| Zof ko] QIrH2]. x| Ae st £ H]
TR AR} BedE|o] glom, u7 ARl A5 tiA} F-2.8 Q10| tH8]. Genco 591 HITHo] %]
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tumor necrosis factor alpha (TNFa) % TNFa2| 7+8-3 4=84|(SINFa)2+ 7o) )L, o= 2|58k £
e 771 HES/dE= o] o2 4= ATkl skiek. vk} 2|7 3te] el ol chisiA = S|t
[10] === BMI[11]2}2] Hedg st AL, BMISE S-7H| R R 2hed Qlofal Hadh A-H{12,13]%= itk
At LR B|RE of Rof] mhE HZo| AU HAlES THERE A=l om, ITH HITke] THAS 285t
ATe ==

A AA o= gty o] S71et tiEo] Azt 2jobd o] asHA X|oks Haet ARIS7t 57}
3L §lo] 7S Aok A1) £/ B 2= AL 3lH14]. 19902015 1957H=72) 37
Efiol] oigh AlAA 24 A=H{15]e] ofshH 225\ 52k AAIA o2 g AR A] o, A
FEA = QA5 AAA B2 F261A S71skaL Utk -2futet gt X2 9 x|Fdeko = Q15 et
Aot 2ol 8E Rt 1912 ERlEo[le], 2j5Ho] A4 Feo] e 2 Aoz ERlxue
x| ofat Aol gt tale FESHA FAIE BL7F Uk

22 A eH|Tke] ST Qs FRHblolA HITHe] PAlo] whE X e ERlshs 22 H
REate] Hehe] e A EE]ol f-8Rt R E EEE 4 S A 02 AlRHTh AT tiR-E
x|FEgh vietate] Hel/dS Elsket] 2FE of 9lom, | aek pajol fadh A EsS Hast A
T ZotEY] o i), AR AEA Sle] frads Eart A1 RI%Le
SAN0 2= RES) vk 7 7ol e bl 1 9 AN A3 E-S 8 et 1
2ol Fragh WddES Atehe 22 ofu)7t 912 Zlo|o}. 5k H] Tk 2
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2. CHAIRfO] QITALSISHS BN, AZMAE U AZAS0| 12 BMI 22

AR BMI 18.5 kg/m? B]RE 3.7%6% 3, 18.522.9 kg/m*2 39.6%, 23-24.9 kg/m*= 23.1%, 25
299 kg/m*=228:4%, 30 kg/m? O/ 5.2% %1 O H, tigxe] QILARRISA E/d w7 e, 27 ag-aol
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Table 1. Comparisons of sociodemographic characteristics, health status, obesity, and health behavior in subjects with or without
periodontitis

Characteristics Division Total peﬁclzg)cl)}l titis Periodontitis P
All 11,032(1000)  7,66070.2)  3,372(29.8)
Sociodemographic Age (yrs)” 4909029  45.58+0.30 57.35X£0.34 <0.001
characteristics Sex Male 4835(42.2)  3,023(633)  1,812(36.7) <0.001
Female 6,197(57.8)  4,637(75.3) 1,560(24.7)
Household income Below median income ~ 4,442(39.6)  2,764(63.1)  1,678(36.9) <0.001
Above medianincome ~ 6,590(604)  4,896(74.9) = 1,694(25.1)
Education level (yrs) <12 6,612(60.1)  4,157(63.7)  2,455(36.3) <0.001
>12 4420(39.9)  3,503(80.0) 917(20.0)
Health status Diabetes mellitus Yes 1,280(11.1) 609(48.1) 671(51.9) <0.001
No 9,752(88.9)  7,051(73.0)  2,701(27.0)
Dyslipidemia Yes 4608(41.1) 2821619  1,787(38.1) <0.001
No 6,424(58.9)  4,839(76.0)  1,585(24.0)
Hypertension Yes 3233(28.6)  1,790(559)  1,443(44.1) <0.001
No 7,79(71.4)  5,870(76.0) 1,929(24.0)
Number of remaining < 20 1,197(10.7) 615(52.4) 582(47.6) <0.001
teeth =20 9,835(89.3)  7,045(72.4)  2,790(27.6)
Active caries Yes 3156(27.7)  2,015(64.6) 1,141(35.4) <0.001
No 7876(72.3)  5645(72.4)  2,231(27.6)
Obesity BMI (kg/mz) =30 598(5.2) 376(64.1) 222(35.9) <0.001
25299 3207084) 2042642  1,185(35.8)
23249 2547(23.1) 1696665  851(33.5)
18.5-229 4255(39.6)  3,214(76.3) 1,041(23.7)
<185 405(3.7) 332(84.2) 73(15.8)
Abdominal obesity Yes 3,207(28.5) 1,929(60.8) 1,278(39.2) <0.001
No 7,825(71.5)  5731(74.0)  2,094(26.0)
Health behavior Smoking status Current smoker 2,002(17.6)  1,154(58.3) 848(41.7) <0.001
Non or exsmoker 9,030(824)  6,506(72.8)  2,524(27.2)
Drinking status Yes 6,146(55.6)  4,283(704)  1,863(29.6) 0.694
No 4.886(44.4)  3,377(70.0) 1,509(30.0)
Physical activity Yes 4908(54.2)  3,602(74.3) 1,306(25.7) <0.001
No 6,124(458)  4,058(66.7)  2,066(33.3)
Toothbrushing <1/day 985(8.3) 561(56.8) 424(43.2) <0.001
frequency 2/day 4219(381)  2,793(66.8)  1,426(332)
>3/day 5828(53.5)  4,306(74.8)  1,522(25.2)
Usage of oral care Not used 491344.3)  3,09863.7)  1,815(36.3) <0.001
products Used of other products 1,981(18.0)  1,331(67.4) 650(32.6)
Used of ICP 4138(37.7)  3,231(79.2) 907(20.8)
Dental checkup Yes 4145(37.8)  3,046(744)  1,099(25.6) <0.001
No 6887(622)  4614677)  2,273(32.3)

"by complex samples crosstabs (categorical variables) or complex samples general linear model (continuous variables).
Data are presented as unweighted number (weighted %) or *estimated mean =+ standard error.
BMI: body mass index, ICP: interdental care products
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Table 2. Distribution of sociodemographic variables, health status, and health behavior by BMI (kg/m?)

. . Body mass index (kg/m?) .
Characterisics Division 5 THEme s - 25299 >30 p
All 40537)  4255(39.6) 2547(231) 3,227(28.4) 598(5.2)
Sociodemographic  Age (yrs)* 390.99+0.85 4696036 51774039 51744039 4525+0.72 <0.001
characteristics Sex Male 1052.1) 14413030  1271(267)  1,740(35.3) 278(5.7)  <0.001

Female 3004.8) 2,814(46.4)  1,276(20.5  1,487(23.4) 320(4.8)
Household Below median 164(3.6)  1,586(37.0)  1,014(22.5)  1,386(31.0) 292(5.9)  <0.001
income income
Above median 24137 2669413 1533235  1,841(26.7) 306(4.8)
income
Education level <12 19429) 2,381(37.2)  1,596(24.0)  2,055(30.5) 386(5.5)  <0.001
(yrs) >12 211(49) 1,874432)  951(21.8)  1,172(25.4) 212(4.8)
Health status Diabetes Yes 14(1.0) 300(24.5) 303(22.9) 529(41.9) 13409.7)  <0.001
mellitus No 3914.0) 3955415  2,244(23.1)  2,698(26.7) 464(4.6)
Dyslipidemia  Yes 48(1.2) l ,162(26.1)  1,197(26.0)  1,841(39.3) 360(7.4)  <0.001
No 357(5.4) ,093(49.00  1,350(21.1)  1,386(20.8) 238(3.7)
Hypertension  Yes 42(1.3) 741(23 9) 781(24.0)  1,347(41.5) 32209.4)  <0.001
No 363(4.6) 3,514(459) 1,766(22.8)  1,880(23.2) 276(3.5)
Number of <20 29(2.3) 373(32.2) 343(28.3) 389(32.9) 63(4.2)  <0.001
remaining teeth > 20 376(38)  3,882(40.5) 2204(22.5)  2,838(27.9) 535(5.3)
Active caries  Yes 1103.5)  1,146(37.4) 706(22.6) 973(29.8) 216.6)  0.001
No 205(3.7)  3,10940.5 1,841(233)  2,254(27.9) 377(4.6)
Health behavior Smoking status  Yes 7737) 662(342)  460(232)  654(31.5) 149(74)  <0.001
No 328(3.6) 3,593(40.8)  2,087(23.1)  2,573(27.8) 449(4.7)
Drinking status Yes 22235  2,322(38.6)  1,432(235)  1,843(29.2) 327(.2) 0251
No 183(3.8)  1,933(40.8)  1,115(22.7)  1,384(27.5) 271(5.2)
Physical activity Yes 168(34)  1,914(40.3)  1,156(234)  1,413(27.6) 257(5.3) 0391
No 237(39)  2,341(39.0)  1,391(22.8)  1,814(29.1) 341(5.1)
Toothbrushing <1/day 34(3.7) 302(30.7) 241(25.0) 337(34.4) 71(6.1)  <0.001
frequency 2/day 126(3.1)  1,501(36.5) 9%1(224)  1,371(32.1) 260(6.0)
=>3/day 2454.1)  2452(432)  1,345(23.3)  1,519(24.9) 267(4.4)
Usage of oral ~ Notused 1472.8)  1,778(37.1)  1,172(24.0) 540(30.6) 276(5.6)  <0.001
care products  Used of other 56(2.8) 758(39.4) 490(25.0) 585(28.4) 92(4.4)
products
Used of ICP 202(5.1)  1,71942.7) 885(21.2)  1,102(26.0) 230(5.1)
Dental checkup Yes 1513.7)  1,643(41.8) 975(23.3)  1,198(27.1) 178(4.1)  0.001
No 254(3.6) 2,612(38.3) 1,572(23.0)  2,029(29.2) 420(5.8)
"by complex samples crosstabs (categorical variables) or complex samples general linear model (continuous variables).
data are presented as unweighted number (weighted %) or "estimated mean + standard error.
BMI: body mass index, ICP: interdental care products
3. CHAIRIO] QITARISIS S, 7AZAEN U ZAZBS| 2 SEH|0 ofs
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Table 3. Distribution of sociodemographic characteristics, health status, and health behavior by abdominal obesity
Characteristics Division Abdominal obesity P
No Yes
All 7,825(71.5) 3,207(28.5)
Sociodemographic Age (yrs)" 47.36+0.29 53431041 <0.001
characteristics Sex Male 3 216(66.9) 1619331)  <0.001
Female 609(74.9) 1,588(25.1)
Household income Below median income 2 897(65.8) 1,545(34.2) <0.001
Above median income 4,928(75.3) 1,662(24.7)
Education level (yrs) <12 4 . 462(68.0) 2,150(32.0) <0.001
>12 363(76.9) 1,057(23.1)
Diabetes mellitus Yes 601(47 7) 679(52.3) <0.001
No 7,204(74.5) 2,528(25.5)
Health status Dyslipidemia Yes 2,644(57.9) 1,964(42.2) <0.001
No 5,181(81.1) 1 243(18.9)
Hypertension Yes 1,693(52.7) 540(47.3) <0.001
No 6,132(79.0) 1 667(21 0)
Number of remaining teeth < 20 718(60.7) 479(39.3) <0.001
=20 7,107(72.8) 2,728(27.2)
Active caries Yes 2,162(69.7) 994(30.3) 0.034
No 5,663(72.2) 2213(27.9)
Health behavior Smoking status Yes 1,347(67.9) 655(32.1) 0.001
No 6,478(72.3) 2,552(27.7)
Drinking status Yes 4414(72.3) 1,732(27.7) 0.140
No 3,411(70.6) 1,475(29.4)
Physical activity Yes 3,636(74.5) 1,272(25.5) <0.001
No 4,189(69.0) 1,035(31.0)
Toothbrushing frequency <1/day 599(59.9) 386( 1) <0.001
2/day 2,816(67.3) ,403(32.7)
=>3/day 4,410(76.3) 1 418(23 7)
Usage of oral care products ~ Not used 3,337(68.3) 1,576(31.7) <0.001
Used of other products 1,387(70.6) 594(29.4)
Used of ICP 3,101(75.7) 1,037(24.3)
Dental checkup Yes 3,066(74.9) 1,079(25.1) <0.001
No 4,759(69.4) 2,128(30.6)
).

"by complex samples crosstabs (categorical variables) or complex samples general linear model (continuous variables
data are presented as unweighted number (weighted %) or "estimated mean + standard error.
ICP: interdental care products

4. H|2ka} AZAS

odAte] vgka} 7338 s, x|dghe] WAE ERIsH ] floff iz 2AIAE A A S Al3geh Aat
Table 42} 2t} X7t PeiAdo] Slolw w4t BMIRF 59, S5, 7742 8% AR&o]ith BMI 18.5-
229 kg/mg 7102 BMI 23249 kg/m?Q! 7%~ 21594 0dd ratios (OR)= 1.227 (95% confidence
intervals (CI): 1.055-1.427)941, BMI 25299 kg/m>2 1.238 (95% CI: 1.040-1.473), BMI 30 kg/m? 0|42
1.635(95% CI: 1.199-2.229) 2 H|% A7} 27142 ORZ o] A .2H, BMI 30 kg/m? ool M 71 =3t
SAZHOR: 2.114, 95% CI: 1.830-2.443)0] 1, 2]7He}-&0] opd 7]ek8-E-2 AFZ(OR=1.200, 95% CI
1.037-1.389)31 AU 743 2) 8 =S AR 5IA] k= —Or(ORzl 257 95% CI: 1.105-1.429)]l X159 ORo| &
OlsA| =tk FH|TH 2 A A, A& Sl felsh ddo] ERlE]7] gttt
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SERILERA] Ajollx] ERH|TH} 2|4 AH[EHE, 2144 Sl ofd AlSollM = x| FA 1} o] Zel
=]7] okt A SRl 1 B H/dollA X154 OR©] WQJ = FA SRRLAL of/dollAl= BMISH &
o, T3] 8E, 2)a%Io]iTt. BMI 23-24.9 kg/m?HE] H|Tke] THA|7} =0k~ E |5+ ORO| S7Fs}
R, FARo| 1L, A EES AESHA] AU IR %Ol obd -8ES ARohe A2, ARl S B
°i% 785 215 ORO| 25k =T 404 |Rkol| A= BME= -FolohA] 234 E1Ake] 2152¢] OR
o] foJstA| =3kom, 40-64AlollAl= BMI 30 kg/m? o] 739 2|5 ORo| f-2JsHA| =342

At -5, e 8E AR X2 Rlo] fefeteiet. 65 79A oAt HITkt 21733 s %#%%4

3
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s

r

ol Elol'

Table 4. Adjusted odds ratios (ORs) and 95% confidence intervals (Cls) of periodontitis for obesity and health behavior in total and
for each subgroup

. . ... Sex Age
Characteristics Division Total Male TFemale 1939 %10-%:8) 6579
BMII (kg/m?) >30 1.635" 1.260 2,050 1.503 1711 1.349
1.199-2229  0.7822.030  1.386-3.033  0.764-2.955 1.139-2.570 0.769-2.364
25-29.9 1.238° 1.198 1.276 1.492 1.028 1.331
1.040-1.473  0.925-1.551  1.006-1.619  0.940-2.367 0.824-1.281 0.940-1.883
23-24.9 1.227° 1.184 1.262° 1.422 1.139 1.095
1.055-1.427  0.952-1.474  1.021-1.560  0.902-2.242 0.941-1.378 0.824-1.456
18.5-22.9 1.000 1.000 1.000 1.000 1.000 1.000
<185 0.849 1.060 0.757 0.811 0.849 1.060
0.606-1.190  0.606-1.854  0.486-1.178  0.345-1.904 0.538-1.340 0.475-2.367
Abdominal obesity ~ Yes 1.064 1.095 1.014 1.055 1.081 1.157
0.901-1.257  0.876-1.368  0.791-1.300  0.687-1.620 0.867-1.347 0.869-1.543
No 1.000 1.000 1.000 1.000 1.000 1.000
Smoking status Yes 21147 21317 2.0817 19117 20287 1410
1.830-2.443  1.817-2499  1.510-2.869  1.391-2.626 1.675-2.456 0.948-2.097
No 1.000 1.000 1.000 1.000 1.000 1.000
Physical activity No 1.086 1.155 1.022 1.023 1.004 1.233
0.968-1.219  0.989-1.349  0.868-1.205  0.757-1.382 0.868-1.163 0.982-1.549
Yes 1.000 1.000 1.000 1.000 1.000 1.000
Toothbrushing <1/day 0.958 0.979 1.003 0.839 1.097 1.024
frequency 0.787-1.167  0.757-1.267  0.718-1.402  0.475-1.481 0.826-1.456 0.779-1.346
2/day 1.046 1.157 0.971 0.882 1.091 1.130
0.930-1.177  0.979-1.368  0.824-1.144  0.643-1.210 0.942-1.264 0.891-1.435
>3/day 1.000 1.000 1.000 1.000 1.000 1.000
Usage of oral care  Not used 1.257" 1.106 1.406 1.338 1.324" 1.240
products 1.1051.429 09161335  1.184-1.668  0.949-1.887 1.126-1.556 0.948-1.621
Used of other products ~ 1.200° 1.102 1.282° 1.486 1.217 0.953
1.037-1.389  0.895-1.357  1.037-1.586  0.932-2.370 1.020-1.453 0.677-1.342
Used of ICP 1.000 1.000 1.000 1.000 1.000 1.000
Dental checkup No 1.151° 1.035 1.276" 0.961 0.961 1.157
1.029-1.287  0.890-1.204  1.079-1.508  0.715-1.293 0.715-1.293 0.902-1.483
Yes 1.000 1.000 1.000 1.000 1.000 1.000

"p<0.05, "p<0.01, “p<0.001

The multivariate logistic regression model was adjusted for sociodemographic variables (age, sex, household income, and education
level), health status %l diabetes mellitus, dyslipidemia, hypertension, number of remaining teeth and active caries)

In the sex subgroup, sex was excluded from its multivariate logistic regression model
BMI: body mass index, ICP: interdental care products
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