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ABSTRACT

Objectives: Internal exposure to certain heavy metals is thought to be associated with
periodontitis. Therefore, this study aimed to assess the relationship between blood levels of
heavy metals and periodontitis among the Korean population. Methods: Data from the 2012
Korean National Health and Nutrition Examination Survey was analyzed. A total of 1,968 adults
aged 19 years or above were included. Logistic regression analysis was performed to assess
the association between blood lead levels of lead, cadmium, and mercury, and periodontitis.
Confounders such as sex, age, brushing frequency, smoking, etc. were adjusted. Results: Blood
levels of lead, cadmium, and mercury showed a significant relationship with periodontitis in a
crude model of logistic regression analysis. However, participants with the highest blood levels
of cadmium showed higher risk of periodontitis, than those with lower blood levels of cadmium
(OR: 1.73; 95% CI: 1.11-2.70) after adjusting for the confounders. Conclusions: High blood levels
of cadmium may be associated with periodontitis among the Korean population.
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Table 1. General characteristics and periodontal disease of study population Unit: N(%)
Variables Total No periodontitis  Periodontitis P
Gender
Male 982(49.5) 619(66.2) 302(33.8) <0.001
Female 986(50.5) 721(75.7) 212(24.3)
Age
20-39 786(37.2) 678(89.7) 74(10.3) <0.001
40-59 795(41.1) 479(63.0) 273(37.0)
=60 387(21.7) 183(53.0) 167(47.1)
Marital status
Not married 1,506(77.6) 936(65.2) 472(34.8) <0.001
Married 459(22.3) 402(90.6) 41(9.4)
Education
Below primary school 300(16.9) 131(46.5) 139(53.5) <0.0011
Middle school 17109.7) 108(65.5) 58(34.5)
High school 720(38.5) 503(72.3) 181(27.7)
More than university 674(35.0) 544(82.0) 109(18.0)
Income
Low 518(25.6) 327(67.5) 151(32.5) 0.264
Mid-low 482(24.7) 326(69.9) 133(30.1)
Mid-high 494(25.5) 339(72.6) 127(27.4)
High 466(24.2) 343(74.1) 101(25.9)
Use of oral hygiene devices
No 1,000(51.2) 635(66.6) 299(33.4) <0.001
More than one 968(48.8) 705(75.6) 215(24.4)
Frequency by brushing (/day)
<1 215(24.4) 130(61.4) 77(38.6) 0.001
2 646(34.6) 417(67.0) 195(33.0)
3 731(38.3) 532(75.2) 166(24.8)
=>4 293(14.8) 225(76.1) 60(23.9)
Smoking
None 1,058(57.1) 791(76.5) 221(23.5) <0.001
Current or past 803(42.9) 492(63.7) 265(36.3)
Drinking
None 155(8.9) 100(70.2) 48(29.8) 0.870
Current or past 1,709(91.1) 1,184(71.0) 440(29.0)
General disease
None 1,615(80.7) 1,176(75.6) 357(24.4) <0.001
Yes 353(19.3) 164(51.1) 157(48.8)

"by complex sample chi-square test
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Table 2. Distribution of periodontal disease according to heavy metal in blood

Variables Total Heavy metal in blood(ug/dL) No Periodontitis Periodontitis .
N(%) Min-Max(Mean +SD) N(%) N(%) p
Pb (2.12+0.03)
Low 510(25.1) 0.21-1.50 396(79.6) 96(20.4) <0.001
Middle  688(34.4) 1.51-2.19 488(73.9) 160(26.1)
High 770(40.5) 2.20:9.67 456(63.0) 258(37.0)
cd (1.03£0.02)
Low 438(21.5) 0.06-0.55 362(85.4) 61(14.6) <0.001
Middle  759(37.7) 0.56-1.05 532(71.7) 190(28.3)
High 771(40.8) 1.06-11.05 446(62.4) 263(37.6)
Hg (4.034-0.09)
Low 520(25.9) 0.34-2.12 386(77.1) 110(22.9) <0.001
Middle  687(35.4) 2.13-3.78 489(74.0) 154(26.0)
High 761(38.7) 3.79-30.55 465(64.1) 250(35.9)

"by complex sample chi-squre test
Pb: Lead, Cd: Cadmium, Hg: Mercury
Low: 1% tertile, Middle: 2™ tertile, High: 3" tertile
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Table 3. Odds ratio for periodontal disease by heavy metal in blood and other confounding factors in study

population
Variables Model 1 Model 2 Model 3
OR (95% CI) OR (95% CI) OR (95% CI)

Pb

Low 1.000 1.000 1.000

Middle 1.372 (0.963-1.955) 0.998 (0.679-1.466) 0.998 (0.665-1.497)

High 2.285 (1.668-3.130) 1.092 (0.761-1.567) 1.083 (0.742-1.582)
cd

Low 1.000 1.000 1.000

Middle 2.317 (1.621-3.312) 1.483 (1.023-2.149) 1.557 (1.035-2.342)

High 3.526 (2.411-5.157) 1.755 (1.162-2.652) 1.736 (1.116-2.700)
Hg

Low 1.000 1.000 1.000

Middle 1.181 (0.875-1.594) 1.022 (0.735-1.422) 0.989 (0.706-1.384)

High 1.882 (1.401-2.529) 1.240 (0.883-1.740) 1.212 (0.853-1.722)

OR: Odds ratio, 95% CI: 95% Confidence interval

Pb: Lead, Cd: Cadmium, Hg: Mercury

Low: 1* tertile, Middle: 2™ tertile, High: 3" tertile

Model 1: Unadjusted model, Model 2: Adjusted by sex and age, Model 3: Adjusted by sex, age, Use of oral hygiene
devices, frequency by brushing per day and smoking
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