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ABSTRACT

Objectives: The aim of this study was to investigate the effects of periodontal disease in
menopausal women. Methods: We used data from the 7" (2016-2018) Korea National Health and
Nutrition Examination Survey. The subjects of the study were 2,643 women aged 40 to 59 years who
participated in the periodontal examination and answered a menses questionnaire. The data were
analyzed using complex samples multivariate logistic regression to investigate the effects related to
periodontal disease in menopausal women. Results: After adjusting for general characteristics, oral
health behaviors, and health status, those aged 50-59 years had odds ratio (OR) for periodontal
disease of 2.52 compared to those aged 40-49 years. Compared to those who brushed 3 or more
times a day, those with less than 3 brushings a day had OR of 1.48. Those who smoked had a 3.00
higher risk of periodontal disease than those who were non-smokers. Further, those with glycosuria
had a 2.26 higher risk of periodontal disease than those without glycosuria. Conclusions: In
order to promote the oral health of menopausal women, it is suggested that comprehensive and
systematic oral health education should be implemented considering various variables.
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Table 1. Relationship between menopause and general characteristics Unit : N(%)
Characteristics Division Premenopause Postmenopause  x(p)
All 1,445(52.9) 1,198(47.1)
Age (yrs) 40-49 1,200(91.7) 96( 8.3) 1407.557
50-59 245(18.7) 1,102(81.3)  (<0.001)
Household income level 1st and 2nd quartile 399(46.9) 430(53.1)  16.932
3rd and 4th quartile 1,045(55.6) 767(44.4)  (0.001)
Education level <High school 716(42.6) 907(57.4)  188.606
>College 729(70.2) 290(29.8)  (<0.001)
Marital status Married 1,269(55.2) 957(44.8)  73.711
Single 66(70.7) 27(29.3)  (<0.001)
Widowed or divorced 109(31.0) 214(69.0)
Periodontitis Yes 286(38.1) 397(61.9)  79.833
No 1,159(58.0) 801(42.0) (<0.001)

Values are presented as unweighed number
"by complex samples chi-square test
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Table 2. Relationship between general characteristics and periodontal disease by menopause Unit - N(%)
. . . Premenopause Postmenopause
Characteristics Division Normal Periodontitis % (p) Normal Periodontitis % (p)
All 1,159(81.6) 286(18.4) 801(66.5) 397(33.5)
General characteristics
Age (yrs) 40-49 988(84.4) 212(15.6) 30.960 75(74.1) 21(25.9) 2.862
50-59 171(69.8) 74(30.2) (<0.001) 726(65.8) 376(34.2) (0.189)
Household income level 1st and 2nd quartile 301(76.6) 98(23.4) 9.126 272(63.9) 158(36.1) 1.977
3rd and 4th quartile 857(83.5) 188(16.5) (0.014) 529(67.9) 238(32.1) (0.222)
Education level <High school 538(77.0) 178(23.0) 21.716 581(63.7) 326(36.3) 12.758
=College 621(86.4) 108(13.6) (<0.001) 219(75.2) 71(24.8) (0.002)
Marital status Married 1,023(82.4) 246(17.6) 5.404 656(68.6) 301(31.4) 12.662
Single 55(79.2) 11(20.8) (0.143) 18(70.2) 9(29.8) (0.006)
Widowed or divorced 80(73.2) 29(26.8) 127(55.7) 87(44.3)
Oral health behaviors
Tooth brushing <3 times 394(78.8) 106(21.2) 4.371 282(62.0) 166(38.0) 6.373
frequency >3 times 764(83.3) 178(16.7) (0.073) 516(69.1) 230(30.9) (0.033)
Use of oral hygiene Yes 834(83.6) 184(16.4) 7.699 511(69.6) 223(30.4) 8.898
device No 324(774)  100(22.6) (0.017) 287(61.2)  173(38.8)  (0.008)
Oral examination Yes 558(84.7) 109(15.3) 7.968 354(74.1) 136(25.9)  20.635
within 1 year No 600(79.0)  175(21.0) (0.017)  444(614)  260(38.6)  (<0.001)
Smoking Yes 56(80.2) 16(19.8) 0.118 23(29.4) 45(70.6) 45.797
No 1,102(81.8) 268(18.2) (0.760) 775(68.8) 351(31.2)  (<0.001)
Drinking Yes 617(82.1) 153(17.9) 0.128 276(59.1) 177(40.9) 19.392
No 541(81.3) 131(18.7) (0.747) 523(71.4) 220(28.6) (0.001)
Health status
PHQ-9 =10 27(73.2) 9(26.8) 1.231 30(65.7) 15(34.3) 0.012
<10 745(81.2) 188(18.8) (0.258) 490(66.5) 243(33.5) (0.930)
Hypertension Normal 780(84.5) 153(15.5) 24.129 371(70.2) 154(29.8) 7.873
Prehypertension 256(80.0) 70(20.0) (<0.001) 206(66.0) 104(34.0) (0.075)
Hypertension 121(69.1) 63(30.9) 223(61.1) 139(38.9)
Glycosuria Normal 902(83.9) 184(16.1) 19.277 526(68.2) 229(31.8) 12.560
Impaired fasting 188(76.0) 70(24.0) (0.001) 174(68.9) 91(31.1) (0.009)
glucose
Glycosuria 34(64.6) 22(35.4) 71(52.9) 60(47.1)
Obesity Normal 671(84.2) 146(15.8) 13.162 413(69.7) 176(30.3) 4.828
Low weight 50(91.5) 7( 8.5 (0.004) 28(76.2) 11(23.8) (0.191)
Obesity 232(76.0) 69(24.0) 218(63.6) 109(36.4)
Hypercholesterolemia ~ Yes 138(81.2) 41(18.8) 0.042 255(65.6) 127(34.4) 0.242
No 986(81.8) 235(18.2) (0.861) 516(67.1) 253(32.9) (0.664)
Hypertriglyceridemia ~ Yes 52(66.6) 23(33.4) 11.453 70(59.4) 41(40.6) 1.734
No 885(82.3) 209(17.7) (0.008) 558(65.7) 288(34.3) (0.265)

Values are presented as unweighed number
"by complex samples chi-square test
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Table 3. Factors related to periodontal disease

. Model I Model IIT Model IV
Variables z 5 z
ORO5%C) p _ ORO5%CD p _ ORO5%CD p

Postmenopause (ref. Premenopause) ~ 2.24(1.83-2.75) <0.001 1.23(0.91-1.67) 0.184 1.21(0.90-1.63) 0.205 0.97(0.60-1.56) 0.888
Age (ref: 40-49)

50-59 1.88(1.36-2.59) <0.001 2.04(1.48-2.81) <0.001 2.52(1.50-4.26) 0.001
Household income level (ref. 3rd and 4th quartile)

1st and 2nd quartile 1.15(0.89-1.48)  0.277 1.08(0.84-1.38) 0.563 1.06(0.73-1.55) 0.755
Education level (ref. >College)

<High school 1.61(1.26-2.07) <0.001 1.39(1.08-1.79) 0.010 1.27(0.86-1.87) 0.222
Marital status (ref. Married)

Widowed or divorced 1.51(1.07-2.11)  0.018 1.35(0.96-1.90) 0.084 1.60(0.98-2.61) 0.062

Single 1.26(0.65-2.46)  0.494 1.23(0.62-2.47) 0.552 0.46(0.16-1.28) 0.137
Tooth brushing frequency (ref. =3 times)

<3 times 1.21(0.96-1.53)  0.108 1.48(1.04-2.11) 0.029
Use of oral hygiene device (ref. Yes)

No 1.26(1.01-1.58)  0.044 0.88(0.64-1.23) 0.466
Oral examination within 1 year (ref. Yes)

No 1.41(1.11-1.78)  0.004 1.40(0.99-1.99) 0.056
Smoking (ref. No)

Yes 2.20(1.44-3.37) <0.001 3.00(1.60-5.64) 0.001
Drinking (ref. No)

Yes 1.27(1.01-1.59)  0.042 1.33(0.95-1.88) 0.102
PHQ9 (ref. <10)

=10 0.70(0.33-1.50) 0.357
Hypertension (ref. Normal)

Prehypertension 0.79(0.52-1.19) 0.252

Hypertension 1.27(0.82-1.98) 0.287
Glycosuria (ref. Normal)

Impaired fasting glucose 1.24(0.78-1.99) 0.362

Glycosuria 2.26(1.25-4.06) 0.007
Obesity (ref. Normal)

Low weight 0.23(0.08-0.72) 0.012

Obesity 1.35(0.94-1.93) 0.108
Hypercholesterolemia (ref. No)

Yes 0.81(0.56-1.17) 0.264
Hypertriglyceridemia (ref. No)

Yes 1.02(0.58-1.80) 0.954

OR: odds ratio (95% confidence interval)

"by complex samples multivariate logistics regression

Model I: Unadjusted model, Model II: Adjusted by age, household income level, education level and marital status, Model III:
Adjusted by age, household income level, education level, marital status, tooth brushing frequency, use of oral hygiene device,
oral examination within 1 year, smoking and drinking, Model IV: Adjusted by age, household income level, education level,
marital status, tooth brushing frequency, use of oral hygiene device, oral examination within 1 year, smoking, drinking, PHQ-9,
hypertension, glycosuria, obesity, hypercholesterolemia and hypertriglyceridemia
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