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ABSTRACT

Objectives . The purpose of this study is to evaluate the appearance of having relationship between the
exposure to lead and cadmium and the dental caries targeting adults in the Republic of Korea,

Methods : The study was designed as a cross—sectional study, using the data of the Fourth Korea National
Health and Nutrition Examination Survey, The subjects as 1,966 people, who were confirmed the appearance
of dental caries among 1,991 people of having been offered the heavy—metal concentration in blood,
Statistical analysis was conducted using SPSS 19,0, according to complex sampling design,

Results . As a result of multi—variate analysis on factors of dental caries, in Model I without correction,
the gender, age, educational level, appearance of lifelong smoking, daily toothbrushing frequency,
appearance of using dental floss, and subjective oral health status were recognized as important factors, In
Model T with correction of gender and age, the educational level, daily toothbrushing frequency, and
subjective oral health status were recognized as statistically significant factors, In Model II with correction
of all factors, the gender, age, educational level, appearance of using dental floss, and subjective oral
health status were functioning as statistically significant factors, As a result of statistically analyzing
relationship between the exposure to lead and cadmium and the dental caries targeting adults, it was
analyzed that there is no significant correlation, However, in case of lead, the tendency of being grown the
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cross ratio of dental caries could be examined in model I, which didn’t correct disturbance factor, model T,
which corrected gender and age, and model II, which corrected all variables of disturbance factor,
Conclusions @ The exposure to lead and cadmium was indicated to have no relationship with adults’ dental
caries, However, a continuous research of relationship was considered to be necessary by using Korea
National Health and Nutrition Examination Survey, which is surveyed in the future (J Korean Soc Dent Hyg
2012;12(4):695-705)

Key words . cadmium, dental caries, heavy metal, lead
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Table 1. Exposure of Lead and Cadmium
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N Mean=SD Median ~ Min.  Max. 50" 90" 95"
Lead
total 1,991 2.5318+1,39170 2.3050 51 24,53 2.3050 3.8850 4,4960
male 996 2.8947+1,20393 2.6740 ! 14,32 2.6740 4,3270 4,8790
female 995 2.1760+1,46937 1.9590 51 24,53 1,9590 3.2440 3.7760
Cadmium
total 1,991 11321+ 70630 0.9940 .02 6.31 0.9940 1,9550 2.3780
male 996 1,0567+ 68711 9060 .02 6.04 9060 1.8360 2.2020
female 995 1.2060+ 71697 1,0770 .02 6.31 1.0770 2.0010 2.5230
Table 2. Experience of Dental caries
N %
Dental caries
Not experienced 190 10,4
Experienced 1,776 89.6
total 1,966 100.0
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Table 3. Demographics and Socioeconomic Status and Dental Caries unit @ N(%)
Variables " N Dental caries P-value*
Gender .000
Male 981 846(85.7)
Female 985 930(94.5)
Age 020
20-39 784 693(88.0)
40-59 783 707(89.9)
>60 399 376(94.7)
Education level .008
<Middle school 639 585(90,7)
High school 736 645(86.8)
>University or College 580 536(92.2)
Income level 675
Lower 506 454(88.7)
Middle 967 872(89.4)
High 477 435(90.7)
Occupation 712
Managers, experts, relevant workers 257 233(89.5)
Clerks 178 160(90.8)
Service & sales workers 270 246(92.1)
Skilled workers in agriculture, forestry and fishery 113 101(87.5)
Technicians, workers of devicemachine manipulation and assembly 226 197(87.1)
Simple labor workers 177 159(88.3)
Jobless(Housewife, students, etc.) 730 666(89.6)
Appearance of smoking for the whole life .000
{5 pack 61 53(88.7)
>5 pack 835 725(85.7)
Non smoker 1,059 988(93.2)
" by chi-square test
" Numbers may not sum to total due to missing information
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Table 4, Oral Health Behaviors and Dental Caries unit : N(%)
Variables " Dental caries P—value*
The frequency of daily tooth brushing 044
<1 226 209(92.5)
2 779 686(87.0)
>3 959 878(91,0)
Dental floss .020
Yes 272 256(94.1)
No 1,691 1,517(88.8)
Dental exam .005
Yes 507 473(93.2)
No 1,453 1,297(88.2)
Perceived oral health status .000
Healthy 224 181(81.2)
Neutral 793 700(87.1)
Unhealthy 944 890(93.7)
* p—value by chi—square test
! Numbers may not sum to total due to missing information
Table 5. Lead and Cadmium with Dental Caries unit : N(%)
Lead Cadmium
{median’ >median’ P—value* {median" >median’ P—value*
Dental caries 207 445
Not experienced 86(45.4) 104(55.2) 99(56.8) 91(43.2)
Experienced 892(50.8) 884(49.2) 870(53.5) 906(46.5)

* chi-square test
" median — 2.3050ug/dL
" median - 0,9940ug/L
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Table 6. Factors of having influence upon dental caries(Based on the central value of lead and cadmium)

Variables category model | * model |I* model IIl*
N T
-value (8) ®) -value (8) ®) -value (8) ®)
Lower Upper Lower Upper Lower Upper

Gender

male Reference

female 1,063 0,000 2894 2005 4178 0,955 0,000 2599 1611 4194

Age

20-39 Reference

40-59 0,891 0,000 2438 1420 4187 1313 0008 378 1621 8524

>60 0,705 2,023 1,224 3343 0,937 2,553 1,345 4,848

Education level

<Middle school 0195 0013 1216 0771 1917 0758 0006 2134 1222 3729 0910 0019 2484 1253 4,922

High school 0,589 1802 1192 2724 0.609 1.838 1215 2,780 0.677 1969 1173  3.306

>University or College Reference

Occupation

Managers, experts, relevant workers Reference

Clerks 0,008 0,760 1008 0577 1763 -0.436 0223 0647 0361 1159 0024 0639 1024 0513 2046

Service & sales workers -0.139 0871 0,489 1,550 -0.656 0,519 0275 0,977 -0.328 0,720 0,354 1465

fsgsetiyw:ﬁe;;;;yagmumre’ ~0,300 0741 0443 1240 0621 0.5%8 0306 0945 -0.518 059 0333 1033

gssitlz::;mj";tﬁimOn ad assenty 2 1228 0626 2411 0,050 1051 0529 2089 0,007 0983 0508 1900

Simple labor workers 0,236 1,266 0,768 2,088 -0.368 0,692 0,403 1189 -0.365 0,694 0,389 1238

Jobless(Housewife, students, etc.) 0,132 1141 0,604 2155 0,064 0,938 0,485 1813 -0,089 0,915 0,476 1,759

Medical history

Not experienced Reference

experienced 0142 0543 1153 0727 1827 -0201 0443 0818 048 1369 -0136 0610 1000 0515 1478

Appearance of smoking for the whole life

(5 pack 0,556 0,000 1744 0768 3962 0201 0419 1222 0529 20826 0287 0143 1332 055 3193

>5 pack 0,825 2,281 1582 3291 0,269 1,336 0,863 2,069 0,455 1,576 1,000 2,486

Non smoker Reference

The freguency of daily tooth brushing

<1 -0,197 0.046 0822 0417 1619 -0289 0048 0.749 0.377 1487 -0545 0,042 0580 0271 1.241

2 0,410 1507 1032 2201 0,383 1467 1009 2133 0,319 1375 0,931 2,031

>3 Reference

Dental floss

Yes Reference

No 0699 0022 2012 1107 3656 059 0060 184 0974 3376 0634 0049 1885 1002 3547

Perceived oral health status

Healthy Reference

Neutral 1,229 0,000 3419 2269 5152 1265 0,000 3544 2365 5311 1457 0000 4294 2836 6,501

Unhealthy 0,786 2,194 1550 3,107 0,841 2320 1641 3278 0.889 2,432 1,690 3,500

Pb'

{median Reference

>median -0,238 0207 0788 0543 1143 -0014 0948 00986 00652 1492 0106 0635 1112 075 1729

ca'

{median Reference

>median 0132 0445 1141 0812 1603 -0113 0542 0893 0621 1285 -0056 0779 0945 0,637 1403

* model [ @ Unadjusted, model I : Adjusted by gender and age, model II : Fully adjusted
" Pb : median - 2,3050pg/dL, Cd @ median - 0,9940ug/L
t 0dds Ratio(95% Confidence Interval)
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