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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) 4109.4)
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 (4.0340.09)
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

https://doi.org/10.13065/jksdh.20190047



o
s
10
g

Sket X|Fgrtel datdol chet F7 I M57| UYL EAL Atz 0|8+ 541

oA

g/L o121 TLE M 0669 g/L oJ3H9] TE BTk A FAE L AR 157 W) RoleHA L 2 T
Q1% 4 glglot £ Aol 20124 FUNAYYFEAL) AR o] §3to] HY ATET} BF HE
B W2 1.05 ug/L 092 TFoIA 0.5 ug/L 015kl TEHLF X|F8E 2 91 =st L73 )

O

e,

8
% AL AU T BE AN 429 B 0 08 A
279 AF7Y) RAT FL UIAE AR Lehrort o WA WSS BT At fo4ol At
2 %

T2 A W Zrge] 57|83} 28-S walisto] St
o iz Zgko 2 JEo] ‘ojeto]ojetol L W4 2 HAE-S A7 A
Bo| £4=|of HHM AFSE| 1 55 R A7 EaE] QIrH15]. of2ist 54 0 2 Q13 Aﬂﬁﬂiﬂﬂ
THWHO)olA EF 7F=f 525 5.0 pg/L ofsk= Harshal Qlom <ol 74 2009\ Al47] =177
YIRAPIA = 20*11 oA} tiAdAte] W FEF % 55 0.94 ug/Lol AT 20124 ZRIAZIFZAL
oAl Bt 0.98 pg/LO= 20090l BISH Tha F7Fst el oLt AA 77 7ol A AAISE | Bt Whe- A

S RIS 4 QI ATH16). FETE 7|32 oF 2] 71 E] 2] hAATE Aol FAH 7HEE0 2 o] WIE}

Z(Calcidiol)2] ZHA| E 2]-&(Calcitriol) HZto] A= B2 Zhg F47} ZhAt|o] Zo] 7] -stol| ke
ZFo] JAE = I ES FAT £ 9lE o2 Tﬂ*ﬂﬂ ATHI7]. 7H=F S50 = Qg 2=
of| thgt J o] thgh 7= ofF] n| gt A o2 FtEF AU eETt 1SRt Al UR @H
Aol xft TE]QcHe, 13]. x| F AT x| 2 F E 4 7}%':'&5401 x| F220] ahj=e Agto|n & i
B EhES ke A S 1efd o) 23 AQ 71 | A]A] QAR FHE gt 2| 2Fe] A
of iAol Qlogjet fsh 4= QITH18). F, A&t 7132 AAE|A] koot BrhaE-2 2|50 9
HRARIZ AA L 9l o HAAQl T 0 ZhAe X 2-Foll = P n]H 2522 7Y Al 2152
Fho] o] A g £ gle Aoz BuE 3 QIcH19).

ol AU E-e Zgtirtol JaFS Fo] TAEeL 2717 SM3S Aslishm ZriAlol ofdgks njx|H
7 RS A3 Hé}i _940 S WhSHEH20). o213t 7| 3ol| A3t
o] YR Ao F 50} 2| FH e AL AIA E] 7] 519l oL 2009 FRIZAFIG=R
AP AEE o] 83t %‘Loﬂ 1 et At AAEglom B AT ArfolME ot /g2 s
Z] FQFEH13,20].

429] 749 QAo thgh /g2 20 Exf el RAAZ, = F A, 9 LE-g3ol| ulet B51A|
A= S3AGAIE el A%, HA|, G ol FS nxIcH21]. 142 A 42 F50=2 9l

N

rlr

Jgjpz 2 ﬁ?—‘ﬂ Atz %‘@-X_%‘QE TeJa o B ool AA|E F =Bl x)2=0i7ke] Lol Ab
20 2 7l Ho| =29 9J3)4o] 9l AFFSol|A| x]Z=A5to]
& H

ARl olgo] Zaske AAE 4= 3tk
A=

& A= 2012130 AAIE 57| VA IRA DAAEE BA610 |, 71Es, o2 59 S5

https://doi.org/10.13065/jksdh.20190047



542 - J Korean Soc Dent Hyg 2019;19(4):535-43

L g x| 2A7te] iAlE B4517] Yol % F 525 AEtertile) 2 =510 EF
57} 219 pg/dLol 3Rl 2-EollA] 1.50 pg/dLolstR] gl Hleh metaE BAsH| Holl= fodh
A} Ao BAY Foll= 3HEE] 2] ottt

2. 7FE g3t 2| FH7e) AHAIE A | Sl B85 7= E s S AR (tertile) & 72512
HZ7IE R 5571 1.05 pg/LolAkel 1Bl A] 0.55 pg/Lolslel o) Hlsh 3o wekH4E BAsh] A
I} Soj|x] B ROl5h A R .

3. 2 2| FA7] FIAE AP | flal B85 42 BEE AR tertlle) 2 T2 oW EF
2557} 3.78 pg/LoldRl LgellA] 212 pg/Lolskel 1ol vl wei4-E BAsH7] Hofl= fofet
AT AR o B Foll= THEkE] ] gttt

ol

Conflicts of interest

The authors declared no conflict of interest.

References

[1] Park JD. Heavy metal poisoning. Hanyang Medical Reviews 2010;30(4):319-25. https://
doi.org/10.7599/hmr.2010.30.4.319

[2] Liu J, Goyer RA, Waalkes MP. Toxic effects of metals.In: Klaassen CD. Casarett and
Doull's Toxicology. The basic science of poisons. 7th ed. New York: McGrawHill 2008;
931-79. https://doi.org/10.1016/0041-008x(82)90276-9

[3] Mackie J. Current occupational and environmental medicine. Occupational Medicine
2008;58(1):77. https://doi.org/10.1093/occmed/kgqm123

[4] Arora M, Weuve J, Schwartz J, Wright RO. Association of environmental cadmium
exposure with pediatric dental caries. Environ Health Perspect 2008;116(6):821-5.
https://doi.org/10.1289/ehp.10947

[5] Alomary A, Al-Momani IF, Massadeh AM. Lead and cadmium in human teeth
from Jordan by atomic absorption spectrometry: Some factors influencing their
concentrations. Sci Total Environ 2006;369(1-3):69-75. https://doi.org/10.1016/
j.scitotenv.2006.04.023

[6] Arora M, Weuve J, Schwartz J, Wright RO. Association of environmental cadmium
exposure with periodontal disease in US adults. Environ Health Perspect
2009;117(5):739-44. https://doi.org/10.1289/ehp.0800312

[7] Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. lancet
2005;366(9499):1809-20. https://doi.org/10.1016/s0140-6736(05)67728-8

[8] Korean Statistical Information Service[Internet]: Periodontitis prevalence rate. 2015.
[cited 2017 Jan 10]. Available from: http://kosis.kr/statHtml/statHtml.do?orgld=117&tbl
|d=DT_11702_N107&vw_cd=MT_ZTITLE&list_id=117_11702_B01&seqNo=&lang_mode
=ko&language=kor&obj_var_id=&itm_id=&conn_path=E1(2016, December 27).

[9] Seymour GJ, Ford PJ, Cullinan MP, Leishman S, Yamazaki K. Relationship between

https://doi.org/10.13065/jksdh.20190047



ox
]
A
o
ro
oY
~
ofA
o
1B
10
gt

5 STt AIFGZIO] M0 Chet 67 H5Y| FUAYHYTAL K2 018 543

periodontal infections and systemic disease. Clin Microbiol Infect 2007;13:3-10. https://
doi.org/10.1111/j.1469-0691.2007.01798.x

[10] Genco RJ, Borgnakke WS. Risk factors for periodontal disease. Periodontol 2000
2013;62(1):59-94. https://doi.org/10.1111/j.1600-0757.2012.00457.x

[11] Han DH, Lim SY, Sun BC, Janket SJ, Kim JB, Paik DI, et al. Mercury exposure and
periodontitis among a Korean population: the Shiwha - Banwol environmental health
study. J Periodontol 2009;80(12):1928-36. https://doi.org/10.1902/jop.2009.090293.

[12] Kim Y, Lee BK. Association between blood lead and mercury levels and periodontitis
in the Korean general population: analysis of the 2008-2009 Korean National Health
and Nutrition Examination Survey data. Int Arch Occup Environ Health 2013;86(5):607-
13. https://doi.org/10.1007/s00420-012-0796-y

[13] Won YS, Kim JH, Kim YS, Bae KH. Association of internal exposure of cadmium
and lead with periodontal disease: a study of the Fourth Korean National Health
and Nutrition Examination Survey. J Clin Periodontol 2013;40(2):118-24. https://
doi.org/10.1111/jcpe.12033

[14] Korea Centers for Disease Control and Prevention[Internet]: The Sixth Korea National
Health and Nutrition Examination Resource Guide. [cited 2019 May 10]. Available from:
https://knhanes.cdc.go.kr/knhanes/sub04/sub04_02_02.do?classType=4

[15] Jarup L, Berglund M, Elinder CG, Nordberg G, Vanter M. Health effects of cadmium
exposure-a review of the literature and a risk estimate. Scand J Work Environ Health
1998;1-51.

[16] Korea Centers for Disease Control and Prevention[Internet]: 2009 & 2012 Korea
National Health Statistic report. [cited 2019 May 10]. Available from: https://
knhanes.cdc.go.kr/knhanes/sub04/sub04_03.do?classType=7

[17] Kazantzis G. Cadmium, osteoporosis and calcium metabolism. Biometals
2004;17(5):493-8. https://doi.org/10.1023/b:biom.0000045727.76054.f3

[18] Alfvén T, Elinder CG, Carlsson MD, Grubb A, Hellstrom L, Persson B, et al. Low - level
cadmium exposure and Osteoporosis. J Bone Miner Res 2000;15(8):1579-86. https://
doi.org/10.1359/jbmr.2000.15.8.1579

[19] Wactawski - Wende J. Periodontal diseases and osteoporosis: association
and mechanisms. Ann Periodontol 2001;6(1):197-208. https://doi.org/10.1902/
annals.2001.6.1.197

[20] Needleman H. Lead poisoning. Annu Rev Med 2004;55(1):209-22. https://
doi.org/10.1146/annurev.med.55.091902.103653

[21] Saraiva MDCP, Taichman RS, Braun T, Nriagu J, Eklund SA, Burt BA. Lead exposure and
periodontitis in US adults. J Periodontal Res 2007;42(1):45-52. https://doi.org/10.1111/
j.1600-0765.2006.00913.x

[22] Langford NJ, Ferner RE. Toxicity of mercury. J Hum Hypertens 1999;13(10):651-6.
https://doi.org/10.1038/sj.jhh.1000896

[23] Corbett CEP, El Khouri M, Costa AN, Gyuricza JV, Corbett JF, Frizzarini R, et al. Health
evaluation of gold miners living in a mercury-contaminated village in Serra Pelada,
Para, Brazil. Arch Environ Occup Health 2007;62(3):121-8. https://doi.org/10.3200/
aeoh.62.3.121-128

https://doi.org/10.13065/jksdh.20190047



