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Objectives: The purpose of this study was to investigate the correlation of periodontitis with metabolic
syndromes and menopause status,

Methods: The 2013 Korea National Health and Nutrition Examination Survey data of 645 postmeno-
pausal and 663 premenopausal women were analyzed using the Pearson’s chi-squared test and mul-
tiple regression analysis with the Statistical Package for the Social Sciences (PASW statistics) software
version 21,0, Metabolic syndromes and community periodontal index (CPI) were analyzed.

Results: CPI 3, CPI 4 (P<0.001), and the prevalence of periodontal disease were significantly higher in
the postmenopausal group (P<0.001). Periodontal disease was significantly higher (P<0.001) in post-
menopausal women not using dental floss (2,69 times), hypertensive postmenopausal women (1,60
times), and premenopausal women with high blood glucose levels (1.67 times). In the multiple logistic
regression analysis, after adjusting for age, smoking habit, and alcohol consumption, significant risk fac-
tors for periodontal disease were the lack of dental floss use (odds ratio [OR]: 1,83; 95% confidence in-
terval [Cl]: 1.26-2.67), menopause (OR: 1,71; 95% Cl: 1 22-2 41), and number of metabolic syndromes
(when 1 or 2, OR: 2,22 and 95% Cl: 1.50-3.29; when 3 or more, OR: 2 22 and 95% Cl: 1 58-3.13).
Conclusions: In summary, menopause status is associated with periodontal disease, Therefore, oral
health programs for middle-aged women with menopause and metabolic syndromes should be con-
ducted to improve their oral health-related quality of life,
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Table 1. Oral health behaviors characteristics of subjects

. ) Menopausal status )
Characteristics of subjects P-value*
Yes No
Total 645 (100.0) 663 (100.0)
Mean of toothbrushing
frequency a day
<1 65(10.7) 30 (6.0) 0.003
2-3 515(78.2) 510(76.7)
>4 65(11.1) 123(17.3)
The use of proxabrush
Use 186 (28.7) 195 (30.9) 0.478
Non-use 459(71.3) 468 (69.1)
The use of dental floss
Use 118(18.8) 213(32.5) <0.001
Non-use 527 (81.2) 450 (67.5)
Dental checkup
Yes 192 (29.1) 214(31.4) 0.419
No 453 (70.9) 449 (68.6)
Smoking status
Yes 192.8) 37(5.3) 0.029
No 626(97.2) 626 (94.7)
Drinking
Yes 44(7.5) 99 (14.4) 0.002
No 60192.5) 564 (85.6)
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Table 2. Components of metabolic syndrome according to menopausal
status

Component of Menopausal status
. P-value®
metabolic syndrome Yes No
Total 645 (100.0) 663 (100.0)
Metabolic syndrome
component number
0 132(23.7) 313 (47.8) <0.001
1-2 301 (47.3) 293 (44.3)
>3 212(29.0) 57(7.9)

*P-value analysed using Chi-squared test.

*P-value analysed using Chi-squared test.



Table 3. Periodontitis according to oral health behaviors
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) Menopausal status
Variables
Yes /N (%)) OR (95% CD) No [n/N %) OR(95% CD
Total 645 (100.0) 663 (100.0)
Mean of toothbrushing frequency a day
<1 32/65 (49.2) 1.00 6/30(20.0) 1.00
2-3 169/515 (32.8) 0.50 (0.30-0.85) 89/520 (17.1) 0.83 (0.33-2.08)
>4 22/65(33.8) 0.53(0.26-1.07) 27/123(21.9) 1.12(0.42-3.03)
The use of proxabrush
Use 67/186 (36.0) 1.00 43/195 (22.1) 1.00
Non-use 156/459 (34.0) 0.96 (0.60-1.57) 79/468 (16.9) 0.71 (0.45-1.13)
The use of dental floss
Use 22/118 (18.6) 1.00 27/213(12.7) 1.00
Non-use 201/527 (38.1) 2.69 (1.64-4.42) 95/450 (21.1) 1.54 (0.92-2.57)
Dental checkup
Yes 69/192 (35.9) 1.00 38/214(17.8) 1.00
No 154/453 (34.0) 0.79(0.51-1.22) 84/449 (18.7) 1.03(0.62-1.72)
Smoking status
No 214/626 (38.5) 1.00 110/626 (17.6) 1.00
Yes 9/19 (47.4) 1.40 (0.54-3.61) 12/37 (32.4) 2.17(0.94-5.01)
Drinking
No 211/601 (35.1) 1.00 105/564 (18.6) 1.00
Yes 12/44(27.2) 0.58(0.28-1.21) 17/99(17.2) 0.63 (0.34-1.16)
Calculated from each logistic regression model of the single components with other risk factor.
OR, odds ratio; CI, confidence intervals.
Table 4. Periodontitis according to components of metabolic syndrome
. Menopausal status
Variables
Yes /N (%)) OR (95% CD No [n/N %)] OR (95% CD)
Total 645 (100.0) 663 (100.0)
Blood pressure (mmHg)
<130 and <85 112/375 (29.9) 1.00 109/604 (18.1) 1.00
>130 or 285 111/270 (41.1) 1.60 (1.12-2.29) 13/29 (44.8) 1.23 (0.58-2.59)
Waist circumference (cm)
Female<85 141/445 (31.7) 1.00 107/585 (16.7) 1.00
Female>85 82/200 (41.0) 1.51(1.01-2.28) 15/78 (19.2) 1.17(0.59-2.33)
Fasting blood glucose (mg/dL)
<100 116/383 (30.3) 1.00 89/534 (16.7) 1.00
>100 107/262 (40.8) 1.14(0.75-1.73) 33/129 (25.6) 1.67 (1.00-2.80)
HDL-cholesterol (mg/dL)
Female>50 119/376 (31.7) 1.00 82/460 (17.8) 1.00
Female<50 104/269 (38.7) 1.17 (0.85-1.69) 40/203 (19.7) 1.11 (0.68-1.81)
Triglycerides (mg/dL)
<150 143/447 (31.9) 1.00 102/558 (18.3) 1.00
>150 80/645 (12.4) 0.77 (0.49-1.22) 20/663 (3.0) 0.99 (0.54-1.82)

Calculated from each logistic regression model of the single components with other risk factor; Model Including all metabolic syndrome components.
Adjusted OR=adjusted odds ratio taking account for age.
OR, odds ratio; CI, confidence intervals.
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Table 5. The relationship between periodontitis and menopause expe-
rience and the number of metabolic syndrome factors

Variables OR 95% CI P-value*

Age (yrs)
35-44 1.00 <0.001
45-54 1.45 1.22-2.77
=55 2.32 2.10-4.73

Smoking status
No 1.00 0.051
Yes 1.80 0.92-3.54

Drinking
No 1.00 0.060
Yes 1.54 0.96-2.48

The use of dental floss
Use 1.00 0.004
Non-use 1.83 1.26-2.67

Menopausal status
No 1.00 <0.001
Yes 1.71 1.22-2.41

Metabolic syndrome

component number

0 1.00 <0.001
1-2 2.22 1.50-3.29
>3 2.22 1.58-3.13

OR, odds ratio; CI, confidence intervals.
*P-value analysed using multiple logistic regression.
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