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Abstract The aim of this study was to confirm the association between obesity and periodontitis in
adults and identify the convergence relationship between periodontal disease and health-related
behavior at each stage of obesity among 10,058 adults aged 30-79 years from the 7th National Health
and Nutrition Survey data. We performed chi-square tests and multivariate logistic regression analyses,
adjusting for demographic characteristics and health status. We found that the higher the obesity stage,
the higher the risk of periodontitis. Smoking, not using oral care products, and not attending dental
check-ups were associated with periodontitis. In addition, we found a difference in influence factors
according to the stage of obesity. Increase in obesity stage is a negative influence on the prevalence

of periodontitis. Hence, an oral health program should be applied to the obesity management process.
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Table 1. The prevalence of periodontitis according to
characteristics,
status, and health behavior of the subject.

sociodemographic

health

N peri,sggntitis Periodontitis p
All 10,056] 6,579(66.2) | 3.477(33.8)
Age, years
30-39 1.984 | 1709(86.6) | 275(13.4) [¢0.001
40-49 2,282 | 1663(74.2) 619(25 8)
50-59 2,344 | 1400(60.8) 44(39.2)
60-69 2,040 | 1089(54.2) 951(45 8)
70-79 1406 | 718(51.9) | 688(48.1)
Sex
Men [ 4308 ] 2446(57.2) | 1862(42.8) [<0.001
Women | 5,748 | 4133(72.4) | 1615(27.6) |
Education level
<12y 6,128 | 3569(59.0) | 2559(41.0) [¢0.001
> 12y 3,928 | 3010(77.6) | 918(22.5)
Household income
Below median income | 4,211 | 2453(58.9) | 1758(41.1) [€0.001
Above median income | 5,845 | 4126(71.2) 1719(28.8)
Abdominal obesity (WC) >90cm(male) or >85cm(female)
Yes [3.160 | 1820(658.1) [ 1340(41.9) [<0.001
No | 6,896 | 4759(69.8) | 2137(30.2) |
Diabetes mellitus
Yes [1.023] 477(47.2) | 546(62.8) [<0.001
No | 9.033] 6102(68.3) | 2931(31.7) |
Dyslipidemia
Yes [2.050 | 1195(59.1) | 855(40.9) [¢0.001
No | 8,006 | 5384(68.0) | 2622(32.0) |
Hypertension
Yes [2501 [ 1317(53.4) | 1184(46.6) [(0.001
No | 7,555 | 5262(70.3) | 2293(29.7) |
Remaining teeth
(20 [1.282] 669(53.1) | 613(46.9) [(0.001
>20 | 8774 | 5910(68.1) | 2864(31.9) |
Active caries
Yes [2.818 ] 1650(59.3) | 1168(40.7) [¢0.001
No | 7,233 | 4929(68.7) | 2309@31.3) |
Smoking status
Yes 1,777 ] 903(51.1) [ 874(48.9) [{0.001
No 8,279 | 5676(69.3) | 2603(30.7)
Alcohol drinking
Yes 5,383 | 3479(65.3) | 1904(34.7) [ 0.094
No 4,673 | 3100(67.2) | 1573(32.8)
Physical activity
No [ 5,880 | 3724(63.7) | 2156(36.3) [<0.001
Yes | 4,176 | 2855(69.5) | 1321(305) |
Perceived stress
High [2.610] 1754(68.0) | 856(32.0) [ 0.057
Low | 7,445 | 4825(65.6) | 2620(34.4) |
Toothbrushing frequency
<1/day 938 | 493(52.5) | 445(47.5) [¢0.001
2/day 3,859 | 2379(62.1) | 1480(37.9)
>3/day 5269 | 3707(71.4) | 1552(28.6)
Usage of oral care products
Not used 4,453 | 2562(58.1) | 1891(41.9) [<0.001
Other products 1,911 | 1246(65.3) 665(34.7)
ICP 3692 | 2771(762) | 921(23.9)
Dental checkup within a year
No [6.247 | 3892(62.7) | 2355(37.3) [<0.001
Yes | 3,809 | 2687(71.7) | 1122(28.3) |

p-values were obtained through complex samples crosstabs.
Data are presented as unweighted number (weighted %).
ICP; interdental care products
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Table 2. The category of BMI according to sociodemographic characteristics, health status, and health behavior of
the subject.

N Underweight Normal Overweight Class | obesity [Class II, Il obesit
(185 18.5-22.9 23.0-25.0 25.0-30.0 >30.0 P

Al 10,056 313(@3.1) 3697(37.7) 2,402(24.2) 3,103(29.9) 541(5.1)
Age, years

30-39 1,984 115(6.7) 823(42.2) 368(19.2) 527(25.2) 151(7.6) {0.001

40-49 2,282 78(3.4) 903(41.0) 509(23.1) 659(27.0) 133(5.5)

50-59 2,304 55(2.6) 853(37.5) 617(26.6) 724(29.6) 95(3.8)

60-69 2,040 33(1.5) 657(32.9) 542(26.7) 710(34.5) 98(4.4)

70-79 1,406 32(2.1) 461(33.9) 366(25.3) 483(34.7) 64(4.0)
Sex

Men [ 4308 87(1.9) [ 1215(285) [ 1160(27.8) | 1621(36.7) |  225(5.0) [ <0.001

Women | 5748 226(39) | 2482(44.1) | 124218) | 1482(25.) |  316(6.1) |
Education level

<12y [ 6128 14923) [ 2084(36.00 [ 1522(250) | 2016(322) |  357(565) | <0.001

y 12y | 3928 164(4.3) | 1613(42.00) | 83023.0) | 1087(262) | 18445 |
Household income

Below median income [ 4211 146G34) | 1425(349) | 981(233) [ 1375(324) [  284(6.0) [ €0.001

Above median_income | 5845 1672.8) | 2272(397) | 1421(24.9) | 1728(281) | 2574.4) |
Abdominal obesity (WC) >90cm(male) or >85cm(female)

Yes [ 3160 - [ 802.8) | 423(143) [ 2120(66.6) |  537(16.3) [ €0.001

No | 6.8% 313(44) | 3617(833) | 1979(287) |  983(135) | 400 |
Diabetes mellitus

Yes [ 1,023 1302 | 251(26.1) | 258(242) | 423(42.1) | 78(6.4) | <0.001

No | 9033 300@.3) |  3446(39.0) | 2144(242) | 2680(285) |  463(4.9 |
Dyslipidemia

Yes [ 2,050 18(1.0) | 534275 | 532259) | 803(389) |  163(67) | <0.001

No | 8,006 295(36) | 3163(404) | 1870(238) | 2300275) |  378(47) |
Hypertension

Yes [ 2501 3112 [ 570238 | 616(24.3) [ 1056(42.2) [  228(@84) [ 0.001

No | 7,555 28237) | 3127(422) | 1786(242) | 2047(259) |  313(4.0) |
Remaining teeth

20 [ 1282 3223 [ 398(320) | 369(27.5) [ 426(34.1) | 67(4.1) [ <0.001

>20 | 8774 281(3.2) | 3299(386) | 2043(238) | 267729.3) | 47462 |
Active caries

Yes [ 2818 92(3.3) 970(35.5) | 647(235) | 911312) [  198(65) [ 0.003

No | 7.238 221(3.0) 2727(385) | 1755(245) | 2192(29.4) | 343(4.6) |
Smoking status

Yes [ 1777 68(3.6) 576(332) | 410238 |  598(32.6) | _ 125(6.8) | <0.001

No | 8279 245(3.0) 3121(386) |  1992(243) | 2505(29.3) |  416(4.7) |
Alcohol drinking

Yes [ 5383 153(2.7) 1911(36.2) | 13142500 | 1722(30.9) [  283(5.1) [ 0.010

No | 4673 160(3.5) 1786(39.5) | 1088(233) | 1381(287) |  258(6.0) |
Physical activity

No [ 5880 202(3.5) 2152(37.3) [  1364(235) | 1824(306) |  338(63) [ 0.035

Yes | 4176 111(2.6) 1545(38.4) | 1088(26.3) | 1279(29.0) |  203(4.8) |
Perceived stress

High [ 2610 1104.2) 981387) | 5512100 |  804(30.2) |  164(6.8) | <0.001

Low | 7.445 203(2.7) 2715(37.4) | 1851(264) | 2299(29.8) | 37748 |
Toothbrushing frequency

<1/day 938 3133 270(29.4) 235(25.5) 338(35.9) 64(6.0) <0.001

2/day 3,859 87(2.2) 1304(34.4) 904(23.5) 1326(34.0) 238(5.9)

>3/day 5,259 195(3.6) 2123(41.5) 1263(24.6) 1439(25.9) 239(4.3)
Usage of oral care products

Not used 4453 105(2.1) 1504(34.3) 1111(25.5) 1482(32.5) 251(5.5) <0.001

Other products 1,911 48(2.5) 704(38.5) 485(25.8) 583(29.0) 91(4.3)

Interdental care products 3,692 160(4.6) 1489(41.4) 806(21.9) 1038(27.2) 199(5.0)
Dental checkup within a year

No [ 6247 200(3.2) 2242(362) | 1469(24.1) | 1950(30.8) |  386(5.8) | <0.001

Yes | 3809 113(2.9) 1455(40.3) | 933(245) | 1163(283) | 155(4.0) |

p-values were obtained through complex samples crosstabs.
Data are presented as unweighted number (weighted %).
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Table 3. Multivariable logistic regression analysis for association between periodontitis and obesity
Model 1 Model 2 Model 3

OR 95% Cl OR 95% Cl OR 95% Cl
Class II, Il obesity >30.0 1.92™ 1.51-2.44 2.06™ 1.61-2.61 171" 1.26-2.32
Class | obesity 25.0-29.9 1.66™ 1.48-1.87 1.33™ 1.17-151 1.22" 1.02-1.45
Overweight 23.0-24.9 1.44™ 1.26-1.64 1.18" 1.03-1.35 1.18" 1.02-1.36
Normal 18.5- 22.9 1.00 1.00 1.00
Underweight {18.5 0.75 0.55-1.03 0.93 0.67-1.29 0.83 0.63-1.23

*p-value(0.05 **p-value <0.01 ***p-value <0.001
Model 1 was not adjusted.

Model 2 was adjusted for sociodemographic variables(age, sex, education level and household income).
Model 3 was adjusted for sociodemographic variables, health status(abdominal obesity, diabetes mellitus, dyslipidemia, hypertension, number of
remaining teeth and active caries), and health behavior(smoking, alcohol drinking, physical activity, perceived stress, toothbrushing frequency, usage of

oral care products and dental checkup).

*QOdds ratios(OR) and 95% Confidence Interval(95% Cl) were analysed by complex sample multivariable logistic regression analysis.

Nagelkerke R-square Model 1: 1.9%, Model 2: 16.2%, Model 3: 19.7%

Table 4. Multivariable logistic regression for factors associated to periodontitis, and health behaviors in each stage

of obesity

Overweight Class | obesity Class I, Il obesity

23.0-24.9 25.0-29.9 >30.0
OR 95% Cl OR 95% Cl OR 95% Cl
Smoking status (ref. no) 1.95™ 1.49-2.57 2.02™ 1.57-2.62 2.29" 1.20-4.38
Alcohol drinking (ref. no) 1.14 0.81-1.60 0.82 0.63-1.07 1.71 0.84-3.48
Physical activity (ref. yes) 1.08 0.87-1.33 1.04 0.84-1.28 1.23 0.79-1.91
Perceived stress (ref. low) 0.94 0.72-1.22 1.19 0.97-1.46 1.10 0.67-1.80
Toothbrushing <1/day (ref. 2/day) 094 0.65-1.36 1.02 0.78-1.34 0.89 0.44-1.77
frequency 3/day (ref. 2/day) 0.80 0.64-1.01 1.09 0.89-1.34 0.64 0.40-1.02
Not used (ref. ICP) 1.33" 1.02-1.74 1.34" 1.06-1.69 1717 1.07-2.72

Usage of OCP 0

Other products (ref. ICP) 0.99 0.73-1.33 1.17 0.91-1.50 2.09 1.13-3.88
Dental checkup within a year (ref. yes) 1.07 0.85-1.35 1.34" 1.10-1.64 1.33 0.81-2.17

*p-value(0.05 **p-value <0.01 ***p-value <0.001

The complex sample multivariable logistic regression model was adjusted for sociodemographic variables(age, sex, education level and household
income) and health status(abdominal obesity, diabetes mellitus, dyslipidemia, hypertension, number of remaining teeth and active caries)
OR: odds ratio, Cl: confidence interval, OCP: oral care products, ICP: interdental care products.
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