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ABSTRACT

Objectives: The purpose of the study is to investigate the relationship between obesity and periodontal
diseases in adults. Methods: The subjects were 6,762 adults over 19 years old selected from the 6th Korean
National Health and Nutrition Examination Survey (2013). The study instruments included periodontal
status of periodontal diseases, body mass index (BMI), and waist circumference (WC). Periodontal status
was evaluated by community periodontal index (CPI). Data were analyzed using SPSS 18.0 program.
Results: The prevalence of periodontal diseases was higher in male, older aged people, undereducated
people, current smokers, and those having poor cognition for toothbrushing (p<0.001). The rate of obesity
by BMI and WC was higher in male, older aged people and current smokers. The rate of obesity was lower
in well-educated people and good practice of toothbrushing (»p<0.001). The prevalence of periodontal
diseases by BMI showed 0.565 times lower in underweight population, 1.302 times higher in overweight
population, and 1.311 times higher in highly obese population than normal population. The prevalence of
periodontal diseases by waist circumferences showed 1.404 times higher in obese population than the
normal population (p<0.05). Conclusions: It is very important to promote periodontal disease prevention
and education for obese population in Korea. The risk of periodontal diseases can be preventable by
decrease of BMI and WC.
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Table 1. General characteristics of subjects by periodontal diseases

Unit: N (%)

Periodontal diseases

Characteristics Division p-value*
No Yes
Total 3,791 (75.3) 1,391 (24.7) <0.001
Gender (N=4,568) Male 1,161 (66.8) 716 (33.2)
Female 2,017 (77.5) 674 (22.5)
Age (N=4,568) 19~29 485 (95.5) 23 ( 4.5) <0.001
30~39 726 (86.5) 105 (13.5)
40~49 671 (69.9) 250 (30.1)
50~59 538 (57.9) 343 (42.1)
=60 758 (53.2) 669 (46.8)
Education (N=4,333) <Middle school or lower 808 (54.8) 651 (45.2) <0.001
High school 1,093 (75.2) 400 (24.8)
=College or higher 1,119 (81.3) 262 (18.7)
Income level (N=4,537) Low 733 (69.5) 357 (30.5) 0.246
Middle-low 822 (72.7) 356 (27.3)
Middle-high 782 (71.7) 362 (28.3)
High 821 (74.4) 304 (25.6)
Smoking (N=4,320) No 2,549 (74.8) 987 (25.2) <0.001
Yes 465 (63.7) 319 (36.3)
Alcohol intake (N=3,761) Never 484 (69.1) 232 (30.9) <0.001
Once a month 908 (77.9) 312 (22.1)
Once a week 1,261 (71.1) 564 (28.9)
Stress level (N=4,320) High 694 (74.2) 257 (25.8) 0.001
Middle 1,876 (73.3) 774 (26.7)
Almost none 443 (65.3) 276 (34.7)
Oral examination/last | year ~No 2,132 (72.8) 934 (27.2) 0.332
(N=4,311) Yes 875 (71.0) 370 (29.0)
Toothbrushing/day (N=4,568) <1 450 (64.1) 297 (35.9) <0.001
2 2,254 (72.9) 940 (27.1)
>3 474 (71.8) 153 (22.2)

*by chi-square test (taking into account complex sampling design)

O, ol

A= ARG} 36.3%2 B AL 25.2%(FA FEAAEESH H T} 2| 548 B0 =
O 1H(p<0.001), 2o ol A= BT 2|48 -8 E0] 30.9%2 7P = e, 15
ofl 13] 28.9%, 171€el| 13] 22.1% =2 = UEPTh(p<0.001). A AEHA QIAAL7} Hgs
E(p=0.001), €2 &4 31471 4E45 A52 - E2 7 ok= A 22 UEdTh(p<0.001).
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Table 2. General characteristics of subjects by body mass index

Unit: N (%)

Characteristics Division - SMI - p-value*
Underweight Normal Overweight Obese
Total 1,212 (14.4) 2,440 (38.0) 1,215 (19.3) 1,715 (28.3) <0.001
Gender (N=4,871) Male 56 ( 2.7) 680 (33.3) 480 (24.0) 757 (39.9)
Female 144 ( 5.9) 1276 (45.9) 612 (20.3) 866 (28.0) <0.001
Age (N=4,871) 19~29 60 (11.1) 258 (47.5) 80 (16.9) 120 (24.5)
30~39 41( 42) 415 (45.0) 144 (17.9) 255 (33.0)
40~49 28 ( 2.6) 392 (39.2) 223 (23.1) 319 (35.1)
50~59 15( 1.6) 300 (31.9) 247 (27.8) 347 (38.7)
>60 56 ( 3.3) 591 (36.3) 398 (24.1) 582 (36.3)
Education (N=4,593) <Middle school or lower 50 ( 2.9) 533 (32.3) 409 (25.5) 624 (39.3) <0.001
High school 63 ( 4.5) 646 (40.2) 359 (23.3) 492 (32.0)
>(College or higher 77( 5.5) 659 (45.0) 280 (19.2) 401 (30.3)
Income level Low 54 ( 5.0) 338 (35.9) 273 (23.9) 416 (35.1) 0.368
(N=4,836) Middle-low 45( 4.1) 508 (40.7) 273 (20.7) 423 (34.5)
Middle-high 50 ( 4.1) 508 (41.9) 250 (21.1) 397 (32.9)
High 51( 4.3) 485 (40.0) 292 (23.2) 373 (32.5)
Smoking (N=4,578) No 157 ( 4.5) 1,523 (41.2) 857 (22.7) 1195 (31.6) 0.001
Yes 33( 4.0) 309 (34.8) 187 21.7) 317 (39.4)
Alcohol intake Never 42( 5.5) 319 (40.5) 182 (23.6) 242 (30.5) 0.022
(N=3,948) Once a month 65( 5.5) 540 (43.2) 277 (20.9) 396 (30.4)
Once a week 58( 3.5) 754 (39.2) 426 (22.1) 647 (35.1)
Stress level (N=4,577)  High 43 ( 4.7) 372 (35.7) 218 (21.5) 376 (38.1) 0.008
Middle 115 ( 4.4) 1,165 (42.1) 633 (22.8) 861 (30.7)
Almost none 32( 4.3) 296 (36.8) 192 (22.3) 274 (36.6)
Oral examination/ No 139 ( 4.5) 1,281 (38.6) 738 (22.0) 1,119 (34.6) 0.147
last 1 year (N=4,569) Yes 50 ( 4.4) 547 (42.6) 305 (22.7) 390 (30.3)
Toothbrushing/day <1 25( 2.5) 331 (35.4) 181 (21.8) 315 (40.3) <0.001
(N=4,871) 2 144 ( 4.4) 1,346 (40.1) 765 (22.1) 1,119 (33.5)
>3 31( 6.3) 279 (43.3) 146 (22.8) 189 (27.6)

*by chi-square test (taking into account complex sampling design)

© 2 Uepgth Adof k2 B]ehte FA10] 39.9% 2 o4 28.0%H T =7 LFERE © H(p<0.001),
A 2=20tH 24.5%, 301 33.0%, 40TH 35.1%, 50tH 38.7%, 60Tl 014} 36.3% = -2 LrE}
W (p<0.001). WSl Webi= SE016F39.3% 2 7HY oW, WEg<ro] a5 Tt
o] HIE-2 Uolx]E= 710 8 UERGTHp<0.001). SHoJH = oJxH—Oﬂxp} 39.4%2 H]SAR};
31.6%H T =L O H(p<0.001), ST FollA= 1579l 12] AdFtellA H[Tko] 35.1%= 71 =
UTHp<0.05). TZF AER|A IXAHET} 2 ol A 38.1%= HITH|Eo] 7FY =A] LRt o
(p<0.05), DL 3&A 31571 139] 015} 40.3%, 29 33.5%, 35),0141 27.6% 2 DL A&H 3147}

Z71E45 Hgh )22 AR 20 Golsh] Uehgthp<0.001).
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AHH B0 tE slelEd B2 = BTl Bl&-S A B <Table 3> Ath A4t 3254
AF-2-6,7618(81.6%), BITHAS 1,21278(18.4%) 0.2 LFERGT] Aol w2 Hlukte HAlo] 24.9%
2 o34 19.8%E Tt =7 HERE O™ (p<0.001), AFHZ= 20Tl 13.0%, 30TH 19.8%, 40tH 19.1%,
50th 24.1%, 60t o1 34.1%2 o] 715 HITH9] Hl&o| 7ok A o= Uittt
(p<0.001). W-SpFo] WbA= SE015}32.6%, TZE014F20.1%, HiE 014} 16.8% 2 W-8550]
=94 H9h o] -2 Yo 7] 0 2 ERGITHp<0.001). S = AAEAR7F25.5%2

Table 3. General characteristics of subjects by waist circumference Unit: N (%)

Characteristics Division We p-value*
Normal Obese
Total 6,761 (81.6) 1,212 (18.4) <0.001
Gender (N=5,080) Male 1,541 (75.1) 522 (24.9)
Female 2,354 (80.2) 663 (19.8)
Age (N=5,080) 19~29 517 (87.0) 74 (13.0) <0.001
30~39 724 (80.2) 157 (19.8)
40~49 819 (80.9) 173 (19.1)
50~59 726 (75.9) 217 (24.1)
=60 1,109 (65.9) 564 (34.1)
Education (N=4,784) <Middle school or lower 1,112 (67.4) 555 (32.6) <0.001
High school 1,320 (79.9) 333 (20.1)
=College or higher 1,238 (83.2) 226 (16.8)
Income level (N=4,836) Low 909 (75.3) 327 (24.7) 0.168
Middle-low 993 (77.2) 306 (22.8)
Middle-high 984 (79.4) 273 (20.6)
High 983 (78.9) 269 (21.1)
Smoking (N=4,770) No 3,012 (78.7) 889 (21.3) 0.018
Yes 648 (74.5) 221 (25.5)
Alcohol intake (N=4,109) Never 611 (75.6) 195 (24.4) 0.146
Once a month 1056 (80.2) 277 (19.8)
Once a week 1535 (78.8) 435(21.2)
Stress level (N=4,769) High 786 (75.1) 266 (24.9) 0.001
Middle 2,275 (79.8) 619 (20.2)
Almost none 598 (73.6) 225 (26.4)
Oral examination/last 1 year ~ No 2,572 (76.4) 858 (23.6) 0.014
(N=4761) Yes 1,081 (81.3) 250 (18.7)
Toothbrushing/day (N=5,080) <1 660 (73.2) 235 (26.8) <0.001
2 2,666 (77.1) 839 (22.9)
>3 569 (85.6) 111 (14.4)

*by chi-square test (taking into account complex sampling design)
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Table 4. Relationship between obesity and periodontal diseases: multinomial logistic regression

analysis
Variables OR 95% CI p-value
Body mass index (kg/m’)
Underweight 0.565 0.360-0.884 0.013
Normal 1.000
Overweight 1.302 1.064-1.594 0.011
Obese 1.311 1.062-1.619 0.012
Waist circumference (cm)
Normal 1.000
Obese 1.404 1.108-1.780 0.005

OR: Odds Ratio adjusted for gender, age, education, income level, smoking, alcohol intake, stress level
CI: Confidence Interval
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