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The Association between Types of Smoking and Periodontal Disease
according to the Survey Year Using the Fourth and Fifth Korea
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There is little evidence on the effects of environmental tobacco smoke (ETS) on prevalence of periodontal disease, The aims of this study were to
explore the trends of prevalence of periodontal disease and types of exposure to smoke, including ETS according to the survey year, identify factors
affecting periodontal disease, and compare the effect size of periodontal disease between active smokers and secondhand smokers, Data on
11,643 individuals were obtained from the fourth and fifth Korean National Health and Nutritional Examination Surveys, Information on exposure
to ETS at home and work was self-reported, Severity of periodontal disease was evaluated using the community periodontal index, A multivariate
logistic regression analysis was performed to model periodontal disease using types of smoking and the survey year, Overall, the prevalence of
periodontal disease was 26 0% (n=3,029) and about 9% of the study population were secondhand smokers, The prevalence of periodontal disease
among smokers was significantly increased according to smoking types by year, Active smokers showed a statistically significant adjusted odds
ratio (@OR) for having periodontal disease except in the year 2007, whereas secondhand smokers had significant associations only in 2010 (aOR,
1.68; 95% confidence interval, 1,05 to 2.70) compared to non-smokers, For secondhand smokers, the statistical relationship of predicting
periodontal disease was weaker than that of active smokers, However, ETS should separately be considered as an important risk factor for
periodontal disease, This study suggested the need for further investigation of the impact of ETS on prevalence of periodontal disease using
in-depth research designs and objective measurements for assessing periodontal disease and ETS,
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Table 1. Descriptive Statistics of the Study Population according to Status of Periodontal Disease (n=11,643)

Periodontal disease

Characteristic Total p-value
No (n=8,614) Yes (n=3,029)
Age (y) 40.58+0.18 38.60+0.19 47.85+0.28 <0.001
Sex
Male 4,882 (50.5) 3,266 (47.5) 1,616 (61.8) <0.001
Female 6,761 (49.5) 5,348 (52.5) 1,413 (38.2)
Marital status
Married 9,570 (75.4) 6,709 (71.0) 2,861 (91.9) <0.001
Unmarried 2,073 (24.6) 1,905 (29.0) 168 (8.1)
Education
Middle school (<9 y) 3,302 (22.4) 2,003 (18.7) 1,299 (36.1) <0.001
High school 4,514 (43.6) 3,460 (44.9) 1,054 (38.8)
College & university (=13 y) 3,827 (34.0) 3,151 (36.4) 676 (25.2)
Income
Below median income 5,778 (50.6) 4,105 (49.0) 1,673 (56.6) <0.001
Above median income 5,865 (49.4) 4,509 (51.0) 1,356 (43.4)
Types of smoking
Smoker 4,530 (46.5) 3,033 (43.5) 1,497 (57.8) <0.001
Secondhand smoker 1,025 (8.6) 804 (9.1) 221 (6.7)
Non-smoker 6,088 (44.9) 4,777 (47.4) 1,311 (35.5)
Diabetes mellitus
No 11,155 (96.6) 8,361 (97.4) 2,794 (93.5) <0.001
Yes 488 (3.4) 253 (2.6) 235 (6.5)
Hypertension
No 10,170 (90.1) 7,747 (91.9) 2,423 (83.6) <0.001
Yes 1,473 (9.9) 867 (8.1) 606 (16.4)
Survey year
2007 1,443 (22.9) 1,372 (27.7) 71 (5.2) <0.001
2008 3,520 (24.3) 2,382 (21.9) 1,138 (33.3)
2009 2,755 (18.5) 1,902 (16.4) 853 (26.2)
2010 2,065 (17.1) 1,537 (16.7) 528 (18.8)
2012 1,860 (17.2) 1,421 (17.4) 439 (16.4)

Values are presented as weighted arithmetic mean*standard error (SE) for continuous variables or weighted proportions SE for
categorical variables. p-values were calculated by Student’s t-test for continuous variables or chi-square test.
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Table 2. Crude and Adjusted ORs (95% Cls) of Factors Predicting Periodontal Disease Categorical (n=11,643)
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Crude OR (95% CI) p-value® aOR (95% CI) p-value®
Age (y) 1.06 (1.05~1.06) <0.001 1.05 (1.05~1.06) <0.001
Sex
Man 1.79 (1.62~1.98) <0.001 1.71 (1.45~2.02) <0.001
Woman Ref. Ref.
Marital status
Married 4.64 (3.82~5.64) <0.001 2.23 (1.78 ~2.80) <0.001
Unmarried Ref. Ref.
Education
Middle school (<9 y) 2.79 (2.40~3.24) <0.001 1.27 (1.04 ~1.55) 0.017
High school 1.25 (1.08 ~ 1.44) 0.003 1.22 (1.05~1.42) 0.008
College & university (=13 y) Ref. Ref.
Income
Below median income 1.36 (1.21~1.53) <0.001 1.27 (1.12~1.43) <0.001
Above median income Ref. Ref.
Types of smoking
Smoker 1.78 (1.59~1.99) <0.001 1.77 (1.48~2.11) <0.001
Secondhand smoker 0.98 (0.81~1.20) 0.871 1.09 (0.88~1.36) 0.422
Non-smoker Ref. Ref.
Diabetes mellitus
No Ref. Ref.
Yes 2.62 (2.07~3.32) <0.001 1.16 (0.89~1.52) 0.272
Hypertension
No Ref. Ref.
Yes 2.24 (1.93~2.59) <0.001 0.99 (0.83~1.18) 0.918
Survey year 1.12 (1.08 ~1.16) <0.001° 1.12 (1.07~1.16) <0.001°

OR: odds ratio, 95% CI: 95% confidence intervals, aOR: adjusted OR, ref.: reference category.
*p-values were calculated by binary logistic regression analysis. "p-values were calculated by trend analysis.
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Table 3. Association between Periodontal Disease and Types of Smoking according to the Survey Year

. Periodontal disease
Year Types of smoking Total p-value
No Yes

2007 (n=1,443) Smokers 427 (39.0) 392 (38.2) 35 (54.8)

Secondhand smokers 126 (9.1) 121 (9.2) 5(7.4) 0.074
Non-smokers 890 (51.9) 859 (52.6) 31 (37.8)

2008 (n=3,520) Smokers 1,157 (41.0) 692 (37.5) 465 (49.3)

Secondhand smokers 299 (8.1) 215 (8.8) 84 (6.3) <0.001
Non-smokers 2,064 (51.0) 1,475 (53.7) 589 (44.4)

2009 (n=2,755) Smokers 1,283 (54.0) 810 (50.2) 473 (62.7)

Secondhand smokers 252 (8.7) 194 (9.5) 58 (6.6) <0.001
Non-smokers 1,220 (37.3) 898 (40.2) 322 (30.7)

2010 (n=2,065) Smokers 928 (53.2) 626 (49.9) 302 (64.0)

Secondhand smokers 199 (9.1) 149 (9.1) 50 (9.0) <0.001
Non-smokers 938 (37.7) 762 (41.0) 176 (27.0)

2012 (n=1,860) Smokers 735 (49.7) 513 (46.7) 222 (61.2)

Secondhand smokers 149 (8.1) 125 (9.0) 24 (4.7) 0.008
Non-smokers 976 (42.2) 783 (44.3) 193 (34.1)

Values are presented as n (%). p-values were calculated by chi-square test.
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Table 4. Crude and Adjusted ORs (95% Cls) of Smoking Types Predicting Periodontal Disease according to the Survey Year

Year Types of smoking Crude OR (95% CI) p-value aOR" (95% CI) p-value®
2007 (n=1,443) Smokers 1.99 (1.10~3.61) 0.023 1.40 (0.65~3.01) 0.393
Secondhand smokers 1.12 (0.35~3.61) 0.852 1.25 (0.37~4.27) 0.721

Non-smokers Ref. Ref.
2008 (n=3,520) Smokers 1.59 (1.34~1.88) <0.001 2.01 (1.53~2.64) <0.001
Secondhand smokers 0.88 (0.66~1.16) 0.350 1.04 (0.76 ~1.42) 0.814

Non-smokers Ref. Ref.
2009 (n=2,755) Smokers 1.63 (1.33~2.01) <0.001 1.89 (1.37~2.62) <0.001
Secondhand smokers 0.90 (0.62~1.30) 0.565 0.95 (0.62~1.44) 0.794

Non-smokers Ref. Ref.
2010 (n=2,065) Smokers 1.95 (1.49~2.56) <0.001 1.56 (0.99~2.45) 0.054
Secondhand smokers 1.51 (0.96~2.37) 0.074 1.68 (1.05~2.70) 0.032

Non-smokers Ref. Ref.
2012 (n=1,860) Smokers 1.71 (1.27~2.29) <0.001 1.72 (1.06~2.79) 0.029
Secondhand smokers 0.69 (0.38~1.24) 0.215 0.70 (0.37 ~1.34) 0.287

Non-smokers Ref. Ref.

OR: odds ratio, 95% CI: 95% confidence intervals, aOR: adjusted OR, ref.: reference category.
“p-values were taken from the binary logistic regression analysis adjusted for sex, age, marital status, education, income, diabetes

mellitus, and hypertension.
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