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Association between Cadmium and Cognitive Function in the Elderly
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Objectives. We conducted this study to investigate the relationship between the blood concentration of
cadmium and cognitive function in elderly Koreans.

Methods: This research is a part of the Korean Elderly Environmental Panel Study (KEEPS). A total
of 403 subjects were enrolled and analyzed from August 2008 through August 2010. Demographic infor-
mation and medical histories were obtained using a questionnaire. Blood concentration of cadmium and
Mini-Mental State Examination (MM SE) with Functional Activities Questionnaire (FAQ) were evaluated
for each subject.

Results: The mean age of subjects was 70.67 (SD 5.18, n=403) and 72% were female. The mean blood
cadmium level was 1.22 pg/dl (SD 0.56), mean MM SE score was 25.12 out of 30 and mean FAQ score
was 2.03 out of 30. Using linear regression analysis to estimate the relationship between blood cadmium
concentration and MM SE and FAQ, we observed a significant association between log transformed val-
ues of blood cadmium levels and MM SE (p<0.002) or FAQ (p=0.005) scores. After adjusting for age,
sex, level of education, alcohol consumption and smoking habits, the relationship between blood cadmi-
um concentration and MMSE and FAQ scores ramained statistically significant (p=0.033 and 0.029,
respectively).

Conclusions: These results suggest that blood cadmium concentration is strongly associated with cog-
nitive function and functional activity in the elderly.

Key words: Cadmium, Cognitive function, Elderly
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Table 1. General characteristics and clinical findings of study populations

Variables Male Female P-value Tota
N(%) 113(28.04) 290 (71.96) 403 (100%0)
Age [mean= standard deviation (years)] 71.44+4.16 70.37+5.5 0.0641* 70.68+5.18
Education <0.0001"

0~3years 10 (8.85) 103 (35.52) 113(28.04)

4~6 years 16 (14.16) 91 (31.38) 107 (26.55)

>7years 87 (76.99) 96 (33.10) 183 (45.41)
Smoking <0.0001"

Smoker 21 (18.58) 1(0.34) 22 (5.46)

Ex-smoker 25(22.12) 3(1.03) 28 (6.95)

Non-smoker 67 (59.29) 285 (98.28) 352 (87.34)
Drinking <0.0001"

Yes 60 (53.10) 29 (10.00) 89 (22.08)

No 52 (46.02) 259 (89.31) 311 (77.17)
Cadmium [mean =+ standard deviation (ue/l)] 1.02+0.62 1.30+0.52 <0.0001* 1.22+0.56
MMSE-KC?# (mean+ standard deviation) 26.29+2.07 24.67+3.87 <0.0001* 25.12+3.35
K-FAQ' (mean=standard deviation) 1.04+1.92 2.41+359 0.0005* 2.03+3.27

*t-test, "trend test, *Chi-square test, *Mini-Mental State Examination in the Korean version of CERAD assessment packet, ' Korean
version of Functiona Activities Questionnaire
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Fig. 1. Linear relationship between MM SE-KC scores and log
transformed cadmium values.

Table 2. The relationship between blood cadmium concentration and MM SE-KC or K-FAQ by simple and multiple linear regression

Log (cadmium)

Variables Cadmium Crude Adjusted*

r? B p-value r2 B p-value r2 B p-value
MM SE-KC* 0.014 -0.743 0.018 0.023 -1.028 0.002 0.297 -0.659 0.033
K-FAQ' 0.017 0.753 0.014 0.005 0.919 0.005 0.140 0.725 0.030

*Mini-Mental State Examination in the Korean version of CERAD assessment packet, "Korean version of Functional Activities
Questionnaire, *adjusted for age, sex, education level, smoking and drinking habit .

312



2% S - ololRolA FHERD eIxI75e] AT

ot

or

Table 3. Stratified analysis of blood cadmium concentration and MM SE-KC or K-FAQ by sex, levels of education, smoking and
drinking habits*

. MMSE-KC K-FAQ
Variables Number (%)
r? B p-vaue r? B p-vaue
Sex
Mae 113 (28.04) 0.059 -0.299 0.345 0.136 0.267 0.375
Female 290 (71.96) 0.302 -0.972 0.061 0.010 0.973 0.057
Education
0-3years 113 (28.04) 0.117 -1.270 0.050 0.105 1.703 0.018
4-6 years 107 (26.55) 0.030 -0.756 0.353 0.026 0.310 0.621
>7years 183 (45.41) 0.050 -0.135 0.652 0.027 0.363 0.362
Smoking
Smoker 22 (5.46) 0.229 0.870 0.384 0.405 -0.183 0.824
Ex-smoker 28 (6.95) 0.015 -0.201 0.842 0.481 -0.094 0.932
Non-smoker 352 (87.34) 0.314 -1.266 0.001 0.123 1.122 0.002
Drinking
Yes 89 (22.08) 0.309 -0.351 0.601 0.129 -0.124 0.771
No 311 (77.17) 0.128 -1.188 0.002 0.138 1.227 0.002

*adjusted for age, sex, education level, alcohol consumption and smoking habit.
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