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The Relationship Between Amalgam Tooth Fillings and Concentration of Blood
Mercury in Elementary School Studentsin Korea
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Objectives. The adverse health effects of mercury in dental amalgam have not yet been clarified. This
study was conducted to examine the effects of dental amalgam on the concentration of blood mercury in
Korean children.

Methods. A total of 1,275 students were enrolled in the elementary school in Seoul, Incheon, and
Daegu. The number and location of dental amalgam filling of teeth were ascertained by oral examination.
Dietary habits-including frequency of seafood intake-and other demographic factors were obtained from
the children’s parents. The concentration of blood mercury was measured by an atomic absorption spec-
trophotometer to which a hydride generator was installed.

Results: The geometric mean of blood mercury concentration was 1.91 wg/L. It was found that elemen-
tary school students in Seoul and the 4th grade elementary school students have the lowest concentration
of blood mercury among the study groups. Both linear and secondary linear increase of the concentration
of blood mercury, depending on the number of dental amalgam fillings, were statistically significant (p-
trend < 0.01, p-quadratic < 0.01). As aresult of multiple regression analysis on the blood mercury con-
centration of elementary school students, the regression coefficient (8) of a dental amalgam filling was
found to be 0.027 (standard error = 0.014, p = 0.043).

Conclusions: In children, the dental amalgam fillings were significantly contribute to the concentration
of blood mercury. To accurately assess the effect of dental amalgam on the concentration of body mer-
cury, further studies using the concentration of urine mercury are needed.

Key words. Dental amalgam, Blood mercury concentration
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Table 1. Distribution of elementary school students

217 o| 5t 5] x|

M 23 #

20114

City School Grade Number (%) Total of each city (%)
Seoul BO 3 97 ( 7.6) 290 (22.7)
4 63 ( 4.9
CH 1 130 (10.2)
Incheon MA 1 120 ( 9.4) 431 (33.8)
NO 3 111( 8.7)
4 48 ( 3.8)
SE 3 152 (11.9)
Daegu DA 1 179 (14.0) 554 (43.5)
YE 1 139 (10.9)
3 118 ( 9.3)
4 118 ( 9.3)

Total 1,275 (100.0) 1,275 (100.0)
Table 2. Characteristics of elementary school students (Unit: N(%))
Charateristics Seoul Incheon Daegu Total

Grade

1 130 (44.8) 120 (27.9) 318 (57.4) 568 (44.6)
3 97 (33.4) 263 (61.0) 118 (21.3) 478 (37.4)
4 63 (21.7) 48 (11.1) 118 (21.3) 229 (18.0)
Gender
Mae 158 (54.5) 224 (52.0) 287 (51.8) 669 (52.5)
Female 132 (45.5) 207 (48.0) 267 (48.2) 606 (47.5)
Education
Father
Middle school 1( 0.3) 2( 05 3( 0.5) 6( 0.5
High school 24 ( 8.3) 62 (14.4) 68 (12.3) 154 (12.1)
Collage 103 (35.5) 53 (12.3) 223 (40.3) 379 (29.7)
Missed 162 (55.9) 314 (72.9) 260 (46.9) 736 (57.7)
Mother
Middle school 2(0.7) 2( 05) 4(0.7) 8( 0.6)
High school 40 (13.8) 73(16.9) 118 (21.3) 231 (18.1)
Collage 85 (29.3) 40( 9.3 178 (32.1) 303 (23.8)
Missed 163 (56.2) 316 (73.3) 254 (45.8) 733 (57.5)
House hold income (ten thousand won/month)
<100 13( 4.5) 14( 3.2 37( 6.7) 64 (5.0)
100-199 33(11.4) 57 (13.2) 115 (20.8) 205 (16.1)
200-299 77 (26.6) 154 (35.7) 174 (31.4) 405 (31.8)
300-399 63 (21.7) 108 (25.1) 125 (22.6) 296 (23.2)
400-499 42 (14.5) 53 (12.3) 56 (10.1) 151 (11.9)
500< 43 (14.9) 30( 7.0) 15( 2.7) 88( 6.9)
Missed 19( 6.6) 15( 3.5) 32( 5.8 66 ( 5.2
Frequency of fish intake (day/week)
None 7( 24 13( 3.0 18( 3.2) 38(3.0)
1 136 (46.9) 192 (44.5) 278 (50.2) 606 (47.5)
2-3 116 (40.0) 193 (44.8) 216 (39.0) 525 (41.2)
4-5 12( 4.1) 14( 3.2) 21( 3.8) 47 ( 3.7)
6-7 3( 1.0) 4( 09 7(13 14( 1.1)
Missed 16 ( 5.5) 15( 3.5) 14( 25) 45( 3.5)

Total 290 (100.0) 431 (100.0) 554 (100.0) 1,275 (100.0)
el o FAUNCR GPHRG §H5, ofdAe Gk BF Fed b 2 4TS 0+ UE 22
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OIFF8t 5 - FH RSOl xlof OlLUT HE +2 BT T

= ATAE Botd Akeleler, H9d 3 mE Al (22.7%), AAF9A] 4317 (33.8%), 739X 554
% g Ae® vacutainerol Yol WAERH T F4 W (43.5%)°IAtk. &L 18hdo] 1307 (44.8%) 2=
g} @AY7] (hydride generator)7} Z2Hd YASFFE 7P Bska, 1A 38hdo] 2639 (61.0%), dlTE 1

71 (AA-6800, Shimadzu) & A-&-3te] Z3sich shdo] 318% (57.4%) 0.2 714 wWekor], AAdom 1
shd 5687 (44.6%), 38Pd 4787 (37.4%). 43hd 229
2) A2 24 (18.0%)9) oItk AW A7t 6697 (52.5%),

FAEANE SPSS 18.05 ol &skich. AR 8 oARAIL 6067 (47.5%)01U. H9} o] meFFel o
S A7) Akl 2 o Uit dF 2 T} A sl Z¥zh 736%8 (57.7%), 7337 (57.5%)°] F-&H°l
o} opzt Wo tha]l Kolmogorov-Smirnov %S 3, AEUEeld EAA7F 242 379%(29.7%). 3037
AAET AR g Ao Aue AdRT Wk (23.8%)°1Ath. ’\'—:1—’1“ < 2009+ di7F 4057
Frell A i Fd AR S wEekA] Rk AlEst B (31.8%)2.2 7P @ekar, 3007-4dl 2969 (23.2%)<]
stk meEbd B AR BEE JellE A5 H 45 ol At OMMT*S%W EE F 137} 6067 (47.5%) 2

7] & REZEFPVS AMEl] A9 g3 dhde] wE 2 s Bga, F 2-33)7F 5257 (41.2%) 9] <ol
3 F& = 2 o} opigt Wge] HluE d9uj (Table 2).

B o R FASigon | AR -2 Boferroni S

2 3Gt Ao} opizt WY % £ TEE Hluwst 2. XY A Ao mME €5 T2 sk

7] {8t diHlE olakgte® AAste] p-trend®t p-

quadratice] frelgES A&t on, tssAEA e AA AT i 25 EY dF 7L sev 7o
2 254 EF F2o dTFS v = HEE st T 1.91 we/Lelith. A el wehrs AeAYg 5"-%5}
ATt Eg Xof opdgt W 3 2 FRo| WY Ae 87 & & 7Pl 1.57 w/LE A9HAY
e BES fetd FAVMFAEEE E(locally 253 1.99 w/L, 749 2584 2.04 /xg/LE‘:‘r
weighted scatterplot smoothing)@} 22} A&2g= Skt (p<0.001). ghdol webd = 18hd 2.26 we/LL, 3
£ st hd 1.76 we/L. 48hd 1.47 we/LE 18hdo] 74 &3

tH(p<0.001)(Table 3).

3. x| X &Hol| E x|of ofZH W

— o o
AA A7t 2ESHYE Ao} opuzh WAE
7t A9 2] Fe Ae5EA 2908 Wt 2.8270 (EEHAE 3.8N) . A Gl w2t e M
Table 3. Concentration of blood mercury of elementary school students by city and grades (Unit: wg/L)
City & grade N Concentration of blood mercury* p'
City Seoul 290 1.92+1.14 (1.57)* <0.001
BO 160 1.67+£1.08(1.32)
CH 130 2.22+1.15(1.95)
Incheon 431 2.42+1.45 (1.99)°
MA 120 247+1.37(2.15)
NO 159 2.67+1.83(1.93)
SuU 152 2.13+0.91 (1.92)
Daegu 554 2.64+2.14 (2.04)*
DA 179 3.20+2.18 (2.63)
YE 375 2.37+2.08 (1.81)
Grade 1 568 2.74+1.92 (2.26)' <0.001
3 478 2.22+1.63(1.76)"
4 229 1.92+1.38(1.47)"
Total 1,275 240£1.75(1.91)
*values are arithmetic mean+ standard deviation (geometric mean), 'values were calculated by one way ANOVA with post hoc
Boferroni method among cities and grades respectively, *,*, !, " there were no significant differences anong same characters in city
and grade respectively.
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Table 4. Number of dental amalgam filling of elementary school students by city and grades
City & grade N Number of dental amalgam filling* p'
City Seoul 290 2.21+3.47} <0.001
BO 160 1.81+2.76
CH 130 2.69+4.14
Incheon 431 2.65+3.90"
MA 120 2.44+3.96
NO 159 3.63+4.48
SU 152 1.80+2.86
Daegu 554 3.26+3.99
DA 179 3.82+4.68
YE 375 3.00+3.59
Grade 1 568 3.35+4.49' <0.001
3 478 2.54+3.297
4 229 2.06+3.077
Tota 1,275 2.82+3.87
*values are arithmetic mean+ standard deviation, "values were calculated by one way ANOVA with post hoc Boferroni method
among cities and grades respectively, *, §, !, "there were no significant differences among same characters in city and grade respec-
tively.
Table 5. Concentration of blood mercury according to numbers of dental amalgam filling (Unit: wg/L)
Numbers of dental amalgam filling )
Values Total (n=1,275) p-trend p-quadratic
0 (n=589) 1-4 (n=364) 5-10 (n=250) 11< (n=72)
AM =+ SD* 2.41+1.90" 218+137"  250+1.69" 3114217 2.40+1.75
GM t 1.92 1.76 1.98 2.40 191 0.001 0.001
Range 0.05~22.89 0.03~8.87 0.05~11.74 0.13~12.67 0.03-22.89

* arithmetic mean =+ standard deviation, "geometric mean, 1, ‘there were no significant differences among same characters.
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Fig. 1. Locally weighted scatterplot smoothing for concentration of blood mercury (A) and second regression fit for concentration of
blood mercury (B) according to the number of dental amalgam filling.
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Table 6. Multiple regression analysis for blood mercury concentration of elementary school students (N=1,275)
Predictor variables B* SE' p 95%Cl *

(Constant) 2.106 0.254 <0.001 1.607~2.605
Number of dental amalgam filling 0.027 0.014 0.048 0.000~0.054
City of residence, Daegu vs. Seoul ® -0.663 0.130 <0.001 -0.918~-0.409
City of residence, Daegu vs. Incheon' -0.113 0.114 0.322 -0.336~0.110
Grade! -0.242 0.041 <0.001 -0.324~-0.161
Gender, female vs. male** -0.088 0.097 0.369 -0.279~0.104
Household income (ten thousand won/month) 0.068 0.040 0.088 -0.010~0.146
Frequency of fish intake (n/week) 0.303 0.073 <0.001 0.159~0.446

*regression coefficient, 'standard error of 8, *confidence interval, Seoul = 1; Daegu = 0, 'Incheon = 1; Daegu = 0, "4 grade = 2; 3

grade=1; 1 grade=0, ** male=1; female = 0.
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