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Objectives: The purpose of this study was to investigate the association between the components
of metabolic syndrome (MetS) (waist circumference, hyperglycemia, hypertriglyceridemia, low levels
of high-density lipoprotein cholesterol, and hypertension) and periodontitis in Korean adults aged
35-79 years.

Methods: In this study, data from the Sixth Korean National Health and Nutrition Examination
Survey (KNHANES, 2013-2015) were analyzed. Among the 22,948 participants of the Sixth
KNHANES, 8,314 participants, who were aged 35-79 years and had completed all systemic and
oral health examinations and questionnaires, were included in this study. Confounding variables
associated with the demographics and socioeconomic status and systemic and oral health—-related
behaviors were age, gender, household income, the educational level, smoking and drinking habits,
the physical activity status, and frequency of daily toothbrushing. The independent variables were
components of MetS, and the dependent variable was periodontitis.

Results: Periodontitis was diagnosed in 37.0% of the participants. The incidence of periodontitis
among participants with MetS was 47.9%. The incidences of periodontitis among participants with
three, four, and five components of MetS were 44.8%, 50.0%, and 56.2%, respectively. The odds
ratio (OR) for periodontitis among participants with MetS was 1.43 (95% confidence interval [CI]:
1.27-1.61). The participants with three, four, and five components of MetS showed a significantly
higher OR for periodontitis than those with no components of MetS (three components, OR=1.18,
95% Cl: 1.02-1.36; four components, OR=1.34, 95% ClI: 1.14-1.59; five components, OR=1.68,
95% Cl: 1.29-2.20).

Conclusions: A higher number of components of MetS augments the OR of periodontitis.
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Table 1. The prevalence of periodontitis according to demographic
socioeconomic status, and general and oral health related behavior of
the subject
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Non- .
erio- Perio-
Variables 5 ontitis dontitis  P-value® Table 2. The prevalence of periodontitis according to five components
@ %) of MetS and the number of components

All 8,314 63.0 37.0 <0.001 Non Perio-

Age (yrs) perio- i Dol ok
35-44 2297 776 224 <0.001 dontitis do(%ms frue
45-54 2158 603 397 %)

55-64 2,054 53.0 47.0 Waist circumference (cm)
65-74 1,435 50.2 49.8 <90 (85) 6058 65.8 342 <0.001
75-79 370 54.7 453 >90 (85) 2256 54.9 45.1

Gender Fasting serum glucose (mg/dL)

Males 3,860 54.7 453 <0.001 <100 5084 68.4 316 <0.001
Females 4454 72,0 28.0 >100 3230 541 45.9

Education level Hypertriglyceridemia (mg/dL)
<Elementary 1,805 517 483  <0.001 <150 5110 676 324  <0.001
Middle 1,065  54.6 454 >150 3204 557 443
High 2,843 028 37.2 Low HDL-Cholesterol (mg/dL)

College< 2,601 716 28.4 >40 (50) 4865 650 350  <0.001

Household income <40 (50) 3449 59.7 403
Lowest quartile 1,360 514 486  <0.001 Blood pressure (mmHg)

Lower middle quartile 2,074 60.2 39.8 Systolic<130, diastolic<85 4743  68.9 31.1  <0.001
Upper middle quartile 2350  65.8 34.2 Systolic=130, diastolic>85 3571 540 460
Highest quartile 2,530 672 32.8 MetS

Physical activity Less than three 5480  68.1 319  <0.001
Less than 4 days 4,099  61.6 38.4 0.024 Three or more 2834 521 479
More than 4 days 4215 643 35.7 MetS 3

Frequency of daily Less than three components 6825  64.6 354  <0.001

toothbrushing Three components 1489 552 4438
0-1 826 49.6 50.4 <0.001 MetS 4
>2 7488 644 356 Less than four components 7358 645 355  <0.001

Smoking Four components 956 500  50.0
Never 4710 715 285  <0.001 MetS 5
Past 1,976 587 413 Less than five components 7925  63.8 362  <0.001
Current 1,628 486 51.4 Five components 389 438  56.2

Alcohol drinking -

Less than 1 timeamonth 3,359 64.7 353 <0.001 MetS (Metabolic syndrome), There are three or more components of

2870  66.6 334
2085 56.0 44.0

1-4 times a month
>Twice a week

*P-value by Chi-square test.

MetS; MetS 3, Three components of MetS; MetS 4, Four components of
MetS; MetS 5, Five components of MetS; Low HDL-Cholesterol, Low High
Density Lipid-Cholesterol.

*P-value by Chi-square test.
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Table 3. Multivariable logistic regression analysis for association between periodontitis and components of MetS

) Model 1* Model 2° Model 3°
Variable - -
OR* 95% CI* OR* 95% CI* OR* 95% CI*
Waist circumference 1.21 1.08-1.36 1.19 1.05-1.34 1.18 1.04-1.34
Fasting blood glucose 1.52 1.36-1.71 1.26 1.11-1.42 1.25 1.10-1.41
Hypertriglyceridemia 1.31 1.16-1.48 1.14 1.01-1.29 1.07 0.94-1.21
Low HDL-cholesterol 1.09 0.99-1.21 1.21 1.08-1.35 1.20 1.07-1.34
Hypertension 1.58 1.40-1.78 1.22 1.08-1.37 1.24 1.09-1.40

Dependent variable: Periodontitis (Yes).

OR, Odds ratio; 95% CI, 95% Confidence Interval.

“bMultivariable logistic regression analysis. "adjusted for Model 1 plus gender, age, education level and household income. “adjusted for Model 2 plus
smoking, alcohol drinking, physical activity and frequency of daily toothbrushing.

*Odds ratios and 95% Confidence Interval were analysed by complex sample multivariable logistic regression analysis.

Nagelkerke R-square Model 1: 5.7%, Model 2: 12.7%, Model 3: 14.8%.

Table 4. Multivariable logistic regression for factors associated to periodontitis with MetS, demographic socioeconomic status and general and oral
health related behaviors

) MetS MetS 3 MetS 4 MetS5
Variables
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Age 1.03 1.03-1.04 1.04 1.03-1.04 1.04 1.03-1.04 1.04 1.03-1.04
Sex (Ref. Female) 1.59 1.37-1.85 1.60 1.37-1.85 1.62 1.39-1.88 1.61 1.39-1.87
Household income
Lowest quartile 1.13 0.91-1.39 1.14 0.92-1.40 1.12 0.91-1.39 1.13 0.91-1.39
Lower middle quartile 1.06 0.89-1.27 1.06 0.88-1.26 1.06 0.88-1.26 1.06 0.88-1.26
Upper middle quartile 0.96 0.81-1.15 0.96 0.81-1.15 0.96 0.81-1.15 0.96 0.81-1.15
Highest quartile 1 1 1 1
Education level
<Flementary 1.38 1.10-1.72 1.41 1.13-1.76 1.41 1.13-1.76 1.40 1.12-1.75
Middle 1.53 1.24-1.89 1.55 1.26-1.91 1.55 1.26-1.91 1.55 1.26-1.91
High 1.37 1.18-1.61 1.37 1.18-1.60 1.37 1.17-1.60 1.37 1.18-1.60
2>College 1 1 1 1
Physical activity (Ref. More than 4 days) 1.08 0.97-1.20 1.08 0.97-1.20 1.07 0.96-1.20 1.08 0.97-1.20
Frequency of daily toothbrushing 0.92 0.87-0.98 0.92 0.86-0.97 0.92 0.86-0.97 0.92 0.86-0.98
Smoking
Current 2.16 1.82-2.57 2.20 1.86-2.62 2.18 1.84-2.59 2.22 1.87-2.64
Past 1.17 0.99-1.39 1.18 1.00-1.40 1.17 0.99-1.39 1.19 1.01-1.40
Never 1 1 1 1
Alcohol drinking
1-4 times a month 0.90 0.79-1.02 0.90 0.80-1.02 0.90 0.79-1.02 0.90 0.79-1.02
>Twice a week 0.96 0.83-1.11 0.97 0.84-1.13 0.98 0.84-1.13 0.97 0.84-1.12
Less than once a month 1 1 1 1
MetS (Ref. No) 1.43 1.27-1.61 1.18 1.02-1.36 1.34 1.14-1.59 1.68 1.29-2.20

Dependent variable: Periodontitis (Yes).

OR, Odds ratio; 95% CI, 95% Confidence Interval.

MetS (Metabolic syndrome), There are three or more components of MetS; MetS 3, There are three components of MetS; MetS 4, There are four compo-
nents of MetS; MetS 5, There are five components of MetS.

*Odds ratios and 95% Confidence Interval were analysed by complex sample multivariable logistic regression analysis.
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