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ABSTRACT

Objectives: The purpose of the study is to investigate the influencing factors of metabolic syndrome on the periodontal disease in the
Korean adults over 40 years old.

Methods: The data were extracted from the Fifth National Health Nutrition Survey 2010. The subjects were adults over 40 years old.
The periodontal diseases were examined by direct survey. The questionnaire consisted of the general characteristics of the subjects,
oral health behavior, metabolic syndrome, and relation to periodontal diseases. CPI(community periodontal index) was measured. CPI
indicates periodontal condition and classified into alveolar arch of the upper jaw and the lower jaw. A periodontal disease is defined
as CPI=3(over 4 mm). The variables for metabolic diseases included hypertension, diabetes mellitus, dyslipidemia, and obesity measured
as BML

Results: Diabetes mellitus is closely related to periodontal diseases prevalence. Low level of HDL increase the periodontal diseases.
Number of toothbrushung, use of dental floss and interdental toothbrush as for the number of toothbrushing, more than twice toothbrushing
a day, and use of dental floss and interdental toothbrush reduced periodontal diseases.

Conclusions: The risk factors of periodontal disease in Korean adults over 40 years old were sex, age, residence, monthly income, education
level, smoking, diabetes and low HDL cholesterol.
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Table 1, Variables used in this study

Category Variable Baseline measurement
General Gender Male, Female
characteristics Age 40-49, 50-59, 60-69, 70-79, 80 and over
Residence area Urban, Rural
Education Elementary school, Middle school, High school, University
Income Low, Middle Low, Middle High, High
Medical No, Yes
Care Assistance
Smoking No, Daily, Past
Driking No, 1-4 monthly, 2-3 weekly, More than 4 times
Oral Oral examination Yes, No
health. Visit Yes, No
behaviour Dental Clinic
Number of tooth Once, Twice, More than three times
brushing
Dental floss Yes, No
Gargle Yes, No
Interdental brush Yes, No
Electronic Yes, No
tooth brush
Metabolic High blood =130/85 mmHg or medication
syndrome pressure
Diabetes =100 mg/dL or medication
Hyperlipidemia High cholesterol : =240 mg/dL
High trigly ceride : =150 mg/dL
or medication
Low cholesterol : <40 mg/dL
Obesity Normal: BMI<25kg/m’
Obesity: 25<BMI
of FFE F= 891 Y, A=, AFA, L5FF, UK 28.7%0°l Hlsl =3ken, sAACR [ogt 2ozt SUSiet
T2 BT F o 2AAE IfRAoR 2 =H|(odds (p<0.001).

ratio)@} 95% AlZ]F7H95% confidence interval, 95% CI)
= AREshltE RE AkR ] FAA = SPSS(ver 19.0)
£ Agslel BASRI FAY fO4 AH4Re p
<0.05% 3}k
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Table 2, Periodontal disease by general characteristics of subjects Unit : N(%)
Characteristics Total Periodontal disease p-value*
No Yes
Gender
Male 889(40.9) 498(56.0) 391(44.0) <0.001
Female 1,287(59.1) 918(71.3) 369(28.7)
Age(year)
40~49 578(26.6) 432(74.7) 146(25.3) <0.001
50-59 624(28.7) 413(66.2) 211(33.8)
60-69 572(26.3) 342(59.8) 230(40.2)
70-79 355(16.3) 206(58.0) 149(42.0)
=80 47(2.2) 23(48.9) 24(51.1)
Residence area
Urban 1,707(78.4) 1,161(68.0) 546(32.0) <0.001
Rural 469(21.6) 255(54.4) 214(45.6)
Income
Low 534(24.5) 318(59.6) 216(40.4) <0.001
Middle low 545(25.0) 352(64.6) 193(35.4)
Middle high 549(25.2) 362(65.9) 187(34.1)
High 548(25.2) 384(70.1) 164(29.9)
Education
Elementary school 762(35.0) 457(60.0) 305(40.0) <0.001
Middle school 345(15.9) 212(61.4) 133(38.6)
High school 650(29.9) 429(66.0) 221(34.0)
University 419(19.3) 318(75.9) 101(24.1)
Medical care assistance
No 2,116(97.2) 1,375(65.0) 741(35.0) 0.591
Yes 60(2.8) 41(68.3) 19(31.7)
Total 2,176(100.0) 1,416(65.1) 760(34.9)

"by chi-square test



Table 3, Periodontal disease by general characteristics of subjects Unit : N(%)
Characteristics Total Il;e;nodontal discase Yes p-value*
Smoking

No 1,369(62.9) 963(70.3) 406(29.7) <0.001
Daily 327(15.0) 164(50.2) 163(49.8)
Past 480(22.1) 289(60.2) 191(39.8)
Drinking
No 730(33.5) 482(66.0) 248(34.0) 0.028
1-4 monthly 1,007(46.3) 675(67.0) 332(33.0)
2-3 weekly 255(11.7) 150(58.8) 105(41.2)
More than 4 times 184(8.5) 109(59.2) 75(40.8)
Total 2,176(100.0) 1,416(65.1) 760(34.9)
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Table 4. Periodontal disease by oral health behaviour Unit : N(%)
. Periodontal disease .
Oral health behaviour Total p-value
No Yes

Oral examination
No 1,714(78.8) 1,095(63.9) 619(36.1) 0.025
Yes 462(21.2) 321(69.5) 141(30.5)

Dental clinic visit
No 2,028(93.2) 1,318(65.0) 710(35.0) 0.763
Yes 148(6.8) 98(66.2) 50(33.8)

Number of tooth brushing
Once 301(13.8) 158(52.5) 143(47.5) <0.001
Twice 1,060(48.7) 681(64.2) 379(35.8)
More than three times 815(37.5) 577(70.8) 238(29.2)

Dental floss
No 1,991(91.5) 1,264(63.5) 727(36.5) <0.001
Yes 185(8.5) 152(82.2) 33(17.8)

Gargle
No 2,090(96.0) 1,354(64.8) 736(35.2) 0.164
Yes 86(4.0) 62(72.1) 24(27.9)

Interdental brush
No 1,924(88.4) 1,225(63.7) 699(36.3) <0.001
Yes 252(11.6) 191(75.8) 61(24.2)

Electronic toothbrush
No 2,129(97.8) 1,379(64.8) 750(35.2) 0.047
Yes 47(2.2) 37(78.7) 10(21.3)
Total 2,176(100.0) 1,416(65.1) 760(34.9)

“by chi-square test
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Table 5, Periodontal disease by metabolic syndrome Unit : N(%)
. Periodontal disease .
Metabolic syndrome Total p-value
No Yes
Obesity
No 1,729(79.5) 1,118(64.7) 611(35.3) 0.428
Yes 447(20.5) 298(66.7) 149(33.3)
High blood pressure
No 1,367(62.8) 930(68.0) 437(32.0) <0.001
Yes 809(37.2) 486(60.1) 323(39.9)
Diabetes
No 1,950(89.6) 1,293(66.3) 657(33.7) <0.001
Yes 226(10.4) 123(54.4) 103(45.6)
High cholesterol
No 1,800(82.7) 1,166(64.8) 634(35.2) 0.527
Yes 376(17.3) 250(66.5) 126(33.5)
Low HDL cholesterol
No 1,660(76.3) 1,114(67.1) 546(32.9) <0.001
Yes 516(23.7) 302(58.5) 214(41.5)
High triglyceride
No 1,846(84.8) 1,215(65.8) 631(34.2) 0.085
Yes 330(15.2) 201(60.9) 129(39.1)
Total 2,176(100.0) 1,416(65.1) 760(34.9)

“by chi-square test
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Table 6, Odds ratio of periodontal disease by general characteristics

Periodontal disease

Adjusted

Characteristics OR(95% CI) OR(95% CI)J'
Gender

Female 1.00(reference) 1.00(reference)

Male 1.95(1.63~2.33) 2.02(1.66~2.45)
Age(year)

40~49 1.00(reference) 1.00(reference)

50-59 1.51(1.17~1.94) 1.29(0.98 ~1.70)

60-69 1.99(1.54~2.55) 1.46(1.08~1.96)

70-79 2.14(1.61 ~2.83) 1.46(1.04~2.05)

=80 3.08(1.69~5.63) 2.09(1.10~3.97)
Residence area

Urban 1.00(reference) 1.00(reference)

Rural 1.78(1.44~2.19) 1.54(1.24~1.92)
Income

High 1.00(reference) 1.00(reference)

Middle high 1.60(.63 ~2.03) 1.66(0.73 ~2.26)

Middle low 1.76(.99~1.97) 1.71(0.76 ~2.34)

Low 1.82(.98 ~2.80) 1.95(0.70~2.28)
Education

University 1.00(reference) 1.00(reference)

High school
Middle school
Elementary school
Smoking
No
Past
Daily
Drinking
No
1-4 monthly
2-3 weekly
more than 4 times

1.62(1.23~2.13)
1.97(1.44~2.69)
2.10(1.60~2.74)

1.00(reference)
1.56(1.26~1.94)
2.35(1.84~3.01)

1.00(reference)
0.95(0.78~1.17)
1.36(1.01 ~ 1.82)
1.33(0.96~0.51)

1.60(1.20~2.15)
1.70(1.21 ~2.40)
1.82(1.301 ~2.56)

1.00(reference)
1.46(1.165~1.84)
2.09(1.60~2.74)

1.00(reference)
0.98(0.79~1.21)
1.06(0.77~ 1.45)
0.84(0.59~1.21)

by multiple logistic regression

"Adjusted for gender, age(year), residence area, income, education, smoking and drinking

7. CHAMEZERH| 2 X|FE2t $&H|(odds ratio)
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Table 7. Odds ratio of periodontal disease by metabolic syndrome

Periodontal disease
OR(95% CI)

Metabolic syndrome

Adjusted
OR(95% CDt

Obesity

BMI<25

BMI =25

High blood pressure

1.00(reference)
0.91(0.73~1.14)

1.00(reference)
0.83(0.66~1.0)

No 1.00(reference) 1.00(reference)
Yes 1.41(1.18~1.69) 1.33(1.10~1.61)
Diabetes

No 1.00(reference) 1.00(reference)
Yes 1.64(1.24~2.17) 1.48(1.11~1.98)

High cholesterol

No 1.00(reference)
Yes 0.92(0.73~1.17)

Low HDL cholesterol

No 1.00(reference)
Yes 1.14(1.18~1.77)

High triglyceride

No 1.00(reference)
Yes 1.23(0.97~1.57)

1.00(reference)
0.85(0.66~1.09)

1.00(reference)
1.35(1.08 ~ 1.68)

1.00(reference)
1.08(0.83 ~1.04)

by multiple logistic regression

TAdjusted for gender, age(year), residence area, income, education, smoking and drinking
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