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Association between periodontal disease and hypertension using
propensity score matching: results from the seventh (2016-2018)
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Objectives: This study aimed to show a correlation between periodontal disease and hypertension.

Methods: This study analyzed data of 6794 adults over 19 years based on results from the Ko—
rea National Health and Nutrition Examination Survey for the period 2016-2018. Complex sample
analysis and propensity score matching analysis methods were conducted to determine whether a

Corresponding Author: Eun—kyong Kim correlation between periodontal disease and hypertension existed.
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Results: Results of the complex sample logistic regression analysis were: OR=1.4 (95% Cl:1.23-
1.58). However, the result of the conditional logistic regression analysis after propensity score
matching yielded no correlation between periodontitis and hypertension (OR=1.03 (95% CI:0.92-
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Conclusions: It is difficult to conclude that a significant correlation exists between hypertension and
periodontal disease, and further studies need to be performed to assess a significant correlation.
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Participants in the
seventh KNHANES (2016-2018)
(N=16,119)

Exclude participants
under 19 years old
and having missing values
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Propensity score matching
1:1

\ 4
Final participants (N=6,794)

— Periodontitis group (N=3,397)

— No periodontitis group (N=3,397)

Fig. 1. Flow chart of study.
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Table 1. Characteristics of participants according to periodontitis before PSM

Periodontitis (N=3,541)

No periodontitis (N=7,866)

Variables Group P
n weighted % n weighted %

Age_cate 19<age<59 1,829 51.89 5,990 76.63 <.0001
60<age 1,712 48.11 1,876 23.37

Sex Male 1,887 51.80 3,102 37.99 <.0001
Female 1,654 48.20 4,764 62.01

Education Elementary school 1,045 28.90 1,043 12.60 <.0001
Middle school 483 14.39 614 7.79
High school 1,079 30.81 2,684 34.96
University 934 25.90 3,525 44.65

Income First quartile 862 24.17 1,123 13.92 <.0001
Second quartile 959 26.77 1,798 22.55
Third quartile 903 25.49 2,357 29.80
Fourth quartile 817 23.57 2,588 33.73

Smoking Current 2,677 76.24 6,702 85.66 <.0001
None/Ex-smoker 864 23.76 1,164 14.34

Drinking No 1,625 46.21 3,532 45.01 0.32
Yes 1,916 53.79 4,334 54.99

Obesity No 2,080 59.87 5,388 69.32 <.0001
Yes 1,461 40.13 2,478 30.68

Hypertension No 1,975 56.06 5,923 76.05 <.0001
Yes 1,566 43.94 1,943 23.95

Diabetes No 2,819 80.04 7,204 92.00 <.0001
Yes 722 19.96 662 8.00

Hypercholesterol No 2,580 72.53 6,289 79.78 <.0001
Yes 961 27.47 1,577 20.22

PSM, Propensity score matching.
P-values are results of Chi-squared test using complex sample design.
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Table 2. Characteristics of participants according to periodontitis after PSM
Periodontitis (N=3,397) No periodontitis (N=3,397)
Variables Group
n weighted % n weighted %
Age_cate 19<age<59 1,816 53.75 1,677 49.71 0.06
60<age 1,581 46.25 1,720 50.29
Sex Male 1,786 50.93 1,622 45.82 0.82
Female 1,611 49.07 1,775 54.18
Education Elementary school 954 27.59 943 26.88 0.12
Middle school 457 14.22 474 14.23
High school 1,056 31.31 1,065 32.15
University 930 26.89 915 26.74
Income First quartile 806 23.61 772 21.63 <.0001
Second quartile 901 26.12 886 26.25
Third quartile 885 26.00 903 26.98
Fourth quartile 805 24.28 836 25.15
Smoking Current 2,588 76.98 2,737 81.31 <.0001
None/Ex-smoker 809 23.02 660 18.69
Drinking No 1,566 46.41 1,686 49.86 0.00
Yes 1,831 53.59 1,711 50.14
Obesity No 2,014 60.66 2,042 60.97 0.43
Yes 1,383 39.34 1,355 39.03
Hypertension No 1,933 57.24 1,921 57.42 0.75
Yes 1,464 42.76 1,476 42.58
Diabetes No 2,736 81.27 2,843 84.54 0.00
Yes 661 18.73 554 15.46
Hypercholesterol No 2,471 72.42 2,373 69.16 0.01
Yes 926 27.58 1,024 30.84
PSM, Propensity score matching.
P-values are results of McNemar's test.
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Table 3. Logistic regression analysis for association between periodontitis and hypertension

Before PSM (N=11,407) After PSM (N=6,794)

Variables Group R ©5%C) ORS' ©5%C)
Periodontits Yes (ref=No) 1.40 1.23 1.58 1.03 0.92 1.16
Age 60<, (ref<59) 3.34 2.89 3.85 0.77 0.55 1.08
Sex Female (ref=Male) 0.66 0.57 0.76 1.65 1.26 2.17
Education Middle school (ref=Elementary school) 0.77 0.63 0.95 0.84 0.63 1.11
High school 0.61 0.51 0.74 1.16 0.88 1.53
University 0.47 0.38 0.58 1.19 0.84 1.67
Income Second quartile (ref=First quartile) 0.73 0.62 0.86 0.59 0.46 0.76
Third quartile 0.63 0.53 0.75 0.61 0.46 0.80
Fourth quartile 0.71 0.58 0.86 0.75 0.56 1.01
Smoking None/Ex-smoker (ref=First quartile) 0.92 0.77 1.10 0.40 0.29 0.56
Drinking Yes (ref=No) 1.14 1.01 1.29 1.11 0.91 1.36
Obesity Yes (ref=No) 2.45 2.17 2.76 1.62 133 1.98
Diabetes Yes (ref=No) 2.23 1.90 2.60 1.34 1.04 1.72
Hypercholesterol Yes (ref=No) 2.14 1.88 2.44 1.94 1.62 2.33
PSM, Propensity score matching.
*ORs: Odds ratio of logistic regression analysis using complex sample design.
TORs: Odds ratio of conditional logistic regression analysis.
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