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ABSTRACT

Objectives: The aim of this study was to confirm the association among the health status, health behaviors,
and periodontitis according to total, age and sex in cases of adult metabolic syndrome(MetS). Methods: This
cross-sectional study used collected data from the 7" Korea National Health and Nutrition Examination Survey
(KNHANES) conducted from 2016 to 2018 with 3,394 adults with MetS aged 19-79 years. The complex samples
logistic regression analysis confirmed the relevant factors for periodontitis. Results: Periodontitis was diagnosed
in 43.6% of all MetS cases. Diabetes (Odds Ratio [ORI=1.554), abdominal obesity (OR=1.336), current smoking
(OR=2.465), past smoking (OR=1.379), and not-using oral care products (OR=1.414) were associated with
periodontitis in MetS. In the age of 19-39 years with MetS group, diabetes (OR=5.379), elevated blood pressure
(OR=3.975), current smoking (OR=7.430), and not using oral care products (OR=3.356) were associated with
periodontitis. In the 40-79 age group, diabetes (OR=1.398), abdominal obesity (OR=1.360), current smoking
(OR=2.022), and not using oral care products (OR=1.416) were associated with periodontitis. In the male MetS
group, current smoking (OR=3.119), past smoking (OR=1.625), and brushing teeth more than three times
(OR=0.743) were associated with periodontitis. In the female MetS group, diabetes (OR=1.733), impaired fasting
glucose (OR=1.434), abdominal obesity (OR=1.479), and not using oral care products (OR=1.992) were associated
with periodontitis. Conclusions: Improvement in blood sugar control, obesity, smoking cessation, and oral
health education, including how to use oral care products in all individuals with MetS may result in improved
oral health. In addition, improvement in elevated blood pressure in the MetS group aged under 40 years,
and brushing teeth more than three times a day in the male MetS group can reduce the risk of periodontitis.
Therefore, public and oral health professionals should emphasize on the relationship between age and sex
during the metabolic syndrome management program and share relevant information with patients.
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Table 1. Univariate comparisons of the socio-demographic characteristics in subjects with and without periodontitis  Unit : N(%b)
No

Characteristics Division Total Y Periodontitis it (@)
All 3,394 1,892 (56.4) 1,502 (43.6)

Age, yT 57.4510.34 55.08+0.45 60.52+0.37 -10.353 (<0.001)
Sex Male 1,719 (49.2) 877 (45.0) 842 (54.6) 30.912 (<0.001)
Female 1,675 (50.8) 1,015 (55.0) 660 (45.4)

Household income Below median income 1,746 (50.5) 902 (46.4) 44 (55.8) 29.509 (<0.001)
Above median income 1,648 (49.5) 990 (53.6) 658 (44.2)

Education level <12y 2,482 (73.0) 1,304 (69.1) 1,178 (78.0) 33.564 (<0.001)
> 12y 912 (27.0) 588 (30.9) 324 (22. 0)

Data are presented as unweighted number (weighted %) or weighted mean + standard error”
‘by Comg)lex samples general linear model (continuous variables) and complex samples crosstabs (categorical

variable

comparing people with or without periodontitis

Table 2. Univariate comparisons between the subjects with or without periodontitis in oral and general health status

No

Characteristics Division Total periodontitis Periodontitis Yt ()
Abdominal obesity Waist circumference (cm) " 90.09£0.18 89.62+0.25 90.70+0.25 -3.188 (0.001)
No 1,140 (33.1) 660 (34.5) 480 (31.3) 3.863 (0.090)
Yes 2254 (66.9) 1,232 (65.5) 1,022 (68.7)
(=90 in male or = 85 in female)
Elevated triglyceride ~ Triglyceride (mg/dL)" 200.30+3.10 196.63+4.10 205.04+4.79 -1.325 (0.186)
No 736 (21.0) 389 (20.5) 347 (21.6) 0.619 (0.475)
Yes (= 150) 2,658 (79.0) 1,503 (79.5) 1,155 (78.4)
Pre-hypertriglyceridemia (150-200) 1,475 (43.4) 853 (44.9) 622 (41.4)
Hypertriglyceridemia (= 200) 1,183 (35.6) 650 (34.6) 533 (37.0)
Reduced HDL HDL cholesterol (mg/dL)" 44.24+0.22 44.55+0.28 43.85+0.33 1.634 (0.103)
cholesterol (n=3,384)  No 1,303 (39.1) 710 (37.5) 593 (41.2) 4.709 (0.068)
Yes (<40 in males or <50 in 2,081 (60.9) 1,177 (62.5) 904 (58.8)
females)
Elevated blood Systolic blood pressure (mmHg) 127.73£0.37 127.02+0.50 128.65+0.48 -2.484 (0.013)
pressure Diastolic blood pressurem (mmHg) " 79.68+0.22 80.1040.29 79.1440.34 2.122 (0.034)
No 704 (21.2) 433 (23.8) 271 (17.9) 16.973
(<0.001)
Yes (= 130/85) 2,690 (78.8) 1,459 (76.2) 1,231 (82.1)
Pre-hypertension (130/85-140/90) 504 (14.9) 297 (15.5) 207 (14.2)
Hypertension(= 140/90) 2,186 (63.8) 1,162 (60.7) 1,024 (67.8)
Elevated fasting Fasting glucose (mg/dL)" 114.84+0.59 111.97+0.76 118.55+0.90 -5.575
glucose (<0.001)
No (<100) 864 (25.5) 558 (28.8) 306 (21.1) 26.333
(<0.001)
Yes (=100) 2,530 (74.5) 1,334 (71.2) 1,196 (78.9)
Impaired fasting glucose (100-126) 1,520 (45.2) 857 (46.5) 663 (43.4)
Diabetes mellitus (>126) 1,010 (29.4) 477 (24.6) 533 (35.5)
Active caries” 0.67£0.04 0.61%0.05 0.76%0.05 -2.364 (0.018)
Present permanent teeth " 24.20+0.15 24.75+0.18 23.49140.20 5.184 (<0.001)
DMFT" 7.76+0.15 7.91£0.18 7.58+0.20 1.423 (0.155)

Data are presented as unweighted number(weighted %) or mean+standard error”

"by complex samples general linear model (continuous variables) and complex samples crosstabs (categorical variables) comparing
people with or without periodontitis
HDL: high-density lipoprotein
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Table 3. Univariate comparisons of the oral and general health behaviours in subjects with or without periodontitis ~ Unit : N(%)

No

Characteristics Division Total periodontitis Periodontitis Vit ()

Smoking status Current smoker 720 (20.7) 323 (16.6) 397 (26.1)  63.619 (<0.001)
Ex-smoker 826 (23.3) 441 (22.0) 385 (25.0)
Non-smoker 1,848 (55.9) 1,128 (61.4) 720 (48.8)

Drinking more than once a month No 1,626 (48.0) 937 (50.0) 689 (45.4) 6.875 (0.031)
Yes 1,767 (52.0) 954 (50.0) 813 (54.6)

Aerobic exercise (n=3,385) No 2,126 (61.4) 1,130 (58.1) 99 (65.7)  20.120 (<0.001)
Yes 1,259 (38.6) 758 (41.9) 501 (34.3)

Regular walking (n=3,387) No 2,173 (62.5) 1, 184 (61.2) 989 (64.2) 3228 (0.112)
Yes 1,214 (37.5) 04 (38.8) 510 (35.8)

Recommended fat intake ratio, No 1,684 (56.3) 907 (54.3) 777 (59.0) 6.771 (0.012)

% (n=2,975) Yes (15-30%) 1,201 (43.7) 767 (45.7) 524 (41.0)

Toothbrushing frequency <l/day 442 (129) 09 (10.7) 233 (15.7) 32.738 (<0.001)
2/day 1,480 (43.1) 797 (41.6) 683 (45.1)
=>3/day 1,472 (44.0) 886 (47.8) 586 (39.2)

Usage of interdental care products  Not used 1,792 (52.9) 905 (47.8) 887 (59.6) 52.584 (<0.001)
Used of other products 631 (18.7) 372 (19.5) 259 (17.6)
Used of floss or interdental brush 971 (28.4) 615 (32.7) 356 (22.8)

Data are presented as unweighted number (weighted %)
"by complex samples crosstabs (categorical variables) comparing people with or without periodontitis
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