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ABSTRACT

Objectives: The causes of dementia have been reported in various ways, but there has been little research on
the interrelationship between heavy metals and dementia, and the results also show little consistency. Therefore,
it is imperative to compare the levels of heavy metal exposure between the dementia-suffering group and a
control group to confirm the correlation between the level of heavy metal exposure and the likelihood of
dementia.

Methods: In order to assess the dementia level of the elderly, the Global Deterioration Scale (GDS) and Mini
Mental State Examination (MMSE) were applied. To analyze the concentration of heavy metals in the blood,
blood was collected from the veins of study subjects and measured using Inductively Coupled Plasma-mass
spectrometry (ICP-MS).

Results: There was a statistically significant correlation between lead and manganese concentrations in the blood
and the MMSE and GDS. It was found that there was a statistically significant correlation between cadmium
concentration in the blood and the GDS, but the MMSE was less relevant. It was found that the blood mercury
concentration and the MMSE and GDS were less relevant. The lead concentration in the blood was 0.95+0.74
pg/dL in the dementia patient group and 0.33+0.22 pg/dL in the normal group, while cadmium was 0.69+0.37
pg/L in the dementia group and 0.18+0.10 pg/L in the normal group. Mercury was 0.81+0.31 pg/L in the
dementia group and 1.16+0.80 pg/L in the normal group. Manganese was 6.83+2.01 pg/L in the dementia group
and 4.78+1.59 pg/L in the normal group. All of these show statistically significant differences.

Conclusions: As the concentration of lead, cadmium and manganese in the blood increases, the MMSE scores
and GDS scores were found to worsen, and it was confirmed that there is a correlation between heavy metal
exposure and cognitive degradation.
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Table 1. General characteristics and clinical findings of study subjects

Variables Cases (%) Controls (%) P-value
Male 7(17.5) 8(20.0)
Sex 0.778*
Female 33(82.5) 32(80.0)
Age (years, meantstandard deviation) 76.88+7.0 75.65+4.0
Current Smoker 5(12.5) 11(27.5)
Smoking Ex-smoker 1(2.5) 7(17.5) <0.001*
Non-smoker 34(85.0) 22(55.0)
L Yes 10(25.0) 22(55.0) x
Drinking No 30(75.0) 18(45.0) <0.001
0~6 years 36(90.0) 32(80.0)
Educational level 7~9 years 0(0.0) 2(5.0) <0.001*
>10 years 4(10.0) 6(15.0)
Blood Lead [meantstandard deviation (ug/dL)] 0.95+0.74 0.33+0.22 <0.001**
Blood Cadmium [meantstandard deviation (ug/L)] 0.69+0.37 0.18+0.10 <0.001%*
Blood Manganese [mean+standard deviation (ug/L)] 6.83£2.01 4.78+1.59 <0.001**
Blood Mercury [meantstandard deviation (ug/L)] 0.81+0.31 1.16+0.80 <0.001%**
GDS (meantstandard deviation) 3.87+£1.07 1.00+0.00 <0.001%**
MMSE-K (meantstandard deviation) 16.50+6.93 27.00+0.00 <0.001%**

*Statistical analysis by chi-square test
**Statistical analysis by Pearson correlation analysis
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Table 2. The relationship between blood Lead, Cadmium,
Mercury & Manganese concentration and GDS

(n=40)
Pearson correlation coefficient
GDS MMSE
Lead 0.681%* -0.446%
Cadmium 0.363* -0.269
Mercury -0.123 -0.260
Manganese 0.475% -0.426%*
*p<0.050

Table 3. The dementia factor analysis results
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Odds ratio 95% C.1.

Odds ratio Significance Multicollinearity
level Lower limit Upper limit  Tolerance limit VIF
Lead 0.327 0.516 9.536 0.307 3.256
Cadmium 10.39x10° <0.001 84.95x10 12.71x10® 0.316 3.134
Manganese 0.917 0.727 1.487 0.516 1.939

2 (3)=61.844, p<0.001 -2LL=49.059, Negelkerke R>=0.718
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Table 4. Identification of the effects of lead, cadmium & manganese on the diagnosis of dementia

Odds ratio 95% C.1.

Variables Categories Odds ratio p-value
Lower limit Upper limit
Sex Male 0.006 0.000 73.81x10 0.391
Female 1.000
Age Continuous 1.051 0.829 1.332 0.682
. =10 years 0.120 0.000 49.92x10° 0.748
Educational level
<9 years 1.000
. No 0.161 0.010 2.511 0.193
Marriage
Yes 1.000
o Yes 0.408 0.052 3.205 0.394
Drinking
No 1.000
Yes 1.624x10* 0.000 61.066 0.176
Smoking Ex-smoker 1.716x10* 0.000 10.23x10* 0.343
Non-smoker 1.000
Lead 0.379 0.007 19.688 0.630
Cadmium 13.63x10° 64.45x10 28.85x10" 0.001
Manganese 0.750 0377 1.491 0412
$? (10=77.601, p<0.001 -2LL=33.302, Negelkerke R*=0.828
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Fjoj& At oA GDS, MMSEZRS] AxdellA] A e oA o, ke ade fFolehA] a2 vk
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