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Abstract

Objectives: The purpose of this study was to examine the association between two major oral
diseases and cardiovascular diseases. Methods: Data from the 6th Korean National Health and
Nutrition Examination Survey (2013-2015) were used. The study included 12,754 adults, aged
=19 years, who participated in the questionnaire survey of health related to hypertension,
stroke, myocardial infarction, and angina pectoris as well as completed blood tests,
anthropometry, and oral examination. Statistical analyses included complex sample frequency,
complex sample general linear, complex sample cross-tabulation, and complex sample logistic
regression analyses. Results: With respect to the number of Decayed-Missing-Filled-Teeth(DMFT
), patients with hypertension (DMFT 8.05), stroke (DMFT 8.66), and angina pectoris (DMFT 8.24)
showed a DMFT score of >2, compared with those who did not have these diseases (p<0.05).
Patients with hypertension, stroke, myocardial infarction, and angina pectoris presented an
approximately 2.7, 3.5, 4, and 3 times higher incidence of periodontal diseases, respectively,
than those who did not (p<0.05). Based on the analysis of the relationship between the number
of DMFT and cardiovascular diseases, patients with cardiovascular diseases had a risk of 1.033
higher DMFT than those who did not (p<0.05). As per the analysis of the relationship between
periodontal diseases and cardiovascular diseases, patients with cardiovascular diseases had
a 2.969 higher risk of periodontaldiseasesthanthosewithout them (p<0.05). Conclusions: Two
major oral diseases were found to be associated with cardiovascular diseases. Therefore,
to prevent these major oral diseases in patients with cardiovascular diseases, oral hygiene
management must be actively performed.

Key Words: Cardiovascular disease, Dental caries, Hypertension, Periodontal disease,
Stroke
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The data were analysed by reflecting complex weighted sample design
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Table 1. The types of cardiovascular disease
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Classification
Hypertension

Stroke

Myocardial infarction
Angina pectoris
Cardiovascular disease
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Table 2. Cardiovascular disease according to characteristics of subject

Classification Division Cardiovascular disease p*
No Yes

Gender Male 4222(84.1)  1,237(15.9) 0.805
Female 5780(83.9)  1,515(16.1)

Age 19-29 1,656 (99.6) 6(0.4) <0.001
30-39 2,134 (98.1) 35(1.9)
40-49 2,217 (90.8) 205(9.2)
50-59 2,076 (79.1) 566 (20.9)
=60 1,919(50.7) 1,940 (49.3)

Income Low 2,276 (83.1) 688 (16.9) 0.434
Low-middle 2,502 (84.3) 696 (15.7)
High-middle 2,600 (85.0) 675 (15.0)
High 2,584 (83.7) 677 (16.3)

Education =Primary school 1,364 (55.4) 1,258 (44.6) <0.001
Middle school 917 (73.5) 412 (26.5)
High school 3,799 (88.8) 660 (11.2)
=College 3,859 (93.0) 378(7.0)

Hypercholesterolemia No 8,790 (87.5) 1,807 (12.5) <0.001
Yes 1,212 (63.0) 945 (37.0)

Diabetes No 9,635(86.5  2,142(13.5  <0.001
Yes 367 (42.7) 610 (57.3)

Body weight Nomal 7,136 (88.5) 1,392 (11.5) <0.001
Obesity 2.822(74.5)  1,356(25.5)

Drinking experience No 4,271 (80.7) 1,445 (19.3) <0.001
Yes 5669(86.5)  1,253(13.5)

Smoking experience No 7,985 (83.1) 2,327 (16.9) <0.001
Yes 1,948 (88.1) 364 (11.9)

Frequency of tooth brushing 2.68+0.013 2.33+0.026 <0.001

Number of oral hygiene product 0.78+0.012 0.53%0.019 <0.001

DMFT 6.70%0.069 7.5610.146 <0.001

Periodontal disease No 7,322 (88.6) 1,437 (11.4) <0.001
Yes 2,680 (72.4)  1,315(27.6)

Values are presented as n (weighted %) or mean=standard error
*by chi-square test or general linear model
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Table 3. DMFT and periodontal disease according to the types of cardiovascular disease
. Hypertension Stroke Myocardial infarction Angina pectoris
Classification Yes No p* Yes No p* Yes No p* Yes No p*
DMEFT 8.05+0.157 5.661-0.059 <0.001 8.661+0.470 5.94+0.061 <0.001 6.68+0.643 5961+0.062 0.266 8.24+0.477 5.9510.062 <0.001
Periodontal No 1,57509.5) 9,871005) <0.001  127(0.7) 11,31999.3) <0.001  49(0.3) 11,397(99.7) <0.001  115(0.6) 11,331(99.4) <0.001
Disease  Yes 1430(25.8) 3,218(74.2) 1392.5)  4,509(97.5) 66(12)  4,582(98.8) 110(1.8)  4,538(98.2)
Values are presented as n (weighted %) or mean=standard error
*by chi-square test or general linear model
Table 4. Multivariate analysis of the relationship between the types of cardiovascular disease and DMFT
Hypertension Stroke
Classification Adjusted OR® Adjusted OR®
0, * * 0, * *
Quesrcy (95% CI) ey p (95% CI)
DMFT 1.073(1.064-1.081) <0.001 0.995(0.985-1.005) 0.357 1.074(1.054-1.095) <0.001 1.002(0.980-1.025)  0.843

*by complex sample Logistic regression
¥Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product

Table 4. Multivariate analysis of the relationship between the types of cardiovascular disease and DMFT (continued)

Myocardial infarction Angina pectoris
Classification Adjusted OR® Adjusted OR®
0, * * 0, * *
ORES%CH P (95% CI) p OR(% 1) p (95% CI)
DMEFT 1.022(0.986-1.060) 0.232  0.965(0.928-1.003) 0.071 1.064(1.042-1.086) <0.001 0.996(0.973-1.020) 0.767

*by complex sample Logistic regression
$Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product
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Table 5. Multivariate analysis of the relationship between the types of cardiovascular disease and periodontal disease

Hypertension Stroke

. Adjusted OR® . . Adjusted OR® .
Qi) P (95% CI) OISl p (95% CI)

Classification

Periodontal No  1.000 (reference) <0.001 1.000 (reference) <0.001 1.000 (reference) <0.001 1.000 (reference)  0.091
Disease  Yes 3.294(2.964-3.662) 1.319(1.154-1.507) 3.561(2.708-4.683) 1.334(0.955-1.863)

* by complex sample Logistic regression
¥ Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product

Table 5. Multivariate analysis of the relationship between the types of cardiovascular disease and periodontal disease(continued)

Myocardial infarction Angina pectoris
Classification Adjusted OR® Adjusted OR’
0, * * 0, * *
OROS%CD P (95% CI) p ORGS% CD p (95% CI)
Periodontal No  1.000 (reference) <0.001 1.000 (reference) 0.605 1.000 (reference) <0.001  1.000 (reference)  0.206
Disease Yes 3.896(2.477-6.127) 1.158(0.664-2.020) 2.769(2.090-3.669) 1.234(0.891-1.709)

*by complex sample Logistic regression
¥ Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product

Table 6. Multivariate analysis of the relationship between cardiovascular disease and DMFT

Classification OR(95% CI) p* Adjusted OR® (95% CI) p*

DMFT 1.033(1.022-1.044) <0.001 0.985 (0.973-997) 0.015

* by complex sample Logistic regression
¥ Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product
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Table 7. Multivariate analysis of the relationship between cardiovascular disease and periodontal disease

Classification OR(95% CI) p* Adjusted OR® (95% CI) p*
Periodontal No 1.000 (reference) <0.001 1.000 (reference) <0.001
Disease Yes 2.969(2.659-3.314) 1.320 (1.152-1.512)

*by complex sample Logistic regression
$Gender, age, income, education, hypercholesterolemia, diabetes, body weight, drinking experience, smoking experience,
frequency of tooth brushing, number of oral hygiene product
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