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Characteristics and Subtypes of Mild Cognitive Impairment Caused by Occupational Aluminum Exposure
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Abstract: [ Objective ] To describe the changes in cognitive function of an occupational population with exposure to
aluminum, screen for mild cognitive impairment (MCI) patients, and probe into the subtype distributions. [ Methods ] Workers
occupationally exposed to aluminum (#=172) including electrolysis and mining workers from an aluminum plant were enrolled to the
present study. Questionnaires consisted of mini mental state examination (MMSE), clock drawing test (CDT), digit span (DS), fuld object
memory (FOM), and rapid verbal retrieve (RVR), and were distributed to the workers for cognitive function evaluation. Graphite
furnace atomic absorption spectrometry was used to detect blood aluminum content. [ Results | A high [#=70, (72.45 + 9.25)ug/L]
and a low [#=102, (19.90 = 10.65)ug/L] blood aluminum groups were divided by the mean level of blood aluminum (41.86 pg/L) of
all workers’ samples. The high blood aluminum group significantly scored higher in MMSE, CDT, DS, FOM, and RVR tests than the
low blood aluminum group (P <0.05). The high blood aluminum group also reported a higher MCI detection rate (28.6%) than the
low blood aluminum group (14.7%) (P <0.05). In this regard, the number of workers with amnestic mild cognitive impairment (aMCI)
was 18 cases versus 8 cases in the high and the low blood aluminum groups respectively, and the aMCI/MCI ratio was also statistically
higher in the high blood aluminum group than in the low group (90.0% versus 53.3%)(P < 0.05). The results of logistic regression
analysis showed that the main influencing factors leading to aMCI included age, length of exposure, and aluminum content in blood.
[ Conclusion | Long-term occupational exposure to aluminum is a risk factor for MCI, and aMCl is the predominant subtype.
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Table 1 Cognitive function test battery scores of high
and low blood aluminum groups

AR (=70 ) {RILELL(n=102)

AR

High blood Low blood t P
Test . .
aluminum group  aluminum group
s /h,\ﬂ‘
ml% VR (/L) . 7245+74 19.9 £10.65  -33.544 <0.001
Content of blood aluminum
o] A MRS T 3R K )
Total scores of mini 26.89 £2.15 27.55+1.82 2.178 0.031
mental state examination
Pasd
FEIL) . . 9.90 +0.30 9.95+0.29 1.098 0.274
Place orientation
RIRICIZ ) 2.95+0.33 2.99 +0.09 1.188 0.017
Short-term memory
E=WIi A e W]
Attention and 3.87+1.38 428 +1.26 2.028 0.044
calculation ability
IEHZHEjj‘ . 1.80 + 0.60 2.05 + 0.69 3.215 0.002
Recall ability
R RSy
HERET) - 8.14 +0.75 8.47 £ 0.59 3.201 0.002
Language application
(45
et 2,50 +0.65 2734060 2335 0021
Clock drawing test
2.3 niCEE AR 4E R

AR DS FOM 3SRl , 25854
Gt L (P<0.05 ), w44l RVR A3 IR F1I%



260 - HEESHOLEESE 2014 4 4 A 25 31 555 4 W] J Environ Occup Med, Apr. 2014 Vol.31 No.4

MR, 25 HA50127E L (P<0.01), W32,

®2 BRMEMAIIRZENDMNESSER(x+s)
Table 2 Memory ability test battery scores of high
and low blood aluminum groups

R LERZL (n=70) ARIMLERLL (n=102)

{mffm High blood Low blood t P
h aluminum group aluminum group
e B (DS ) 7.43 +1.83 8.16+2.13 2328 0.021
PRIz (FOM ) 22.01 £3.41 23.35+3.42 2527 0.012
AN (RVR ) 3228 +6.52 36.10 + 6.74 3.258 0.001

2.4 WHHAABEMCIAE &

172 B 5% 5% 52 b EAG H MCT 3541 ( 20.3% );
HF R IR 2H 20 151 ( 28.6% ), IR LR 4H 15 41 ( 14.7% ),
R AR AT MCLAS H 2R B 2 s FARIMAR AL, 256 5it
T L(P<0.05), W3,

®3 BEINNDEEREEESROAMABNSHIFRL
Table 3 Distribution of patients with mild cognitive impairment

in high and low blood aluminum groups

RPN RERE T
o % Mild cognitive impairment /2
~ - X P
Group n [H BH
Positive Negative
L
L 140 , 70 20 50
High blood aluminum group
L4 4924 0.026
el 328 . 102 15 87
Low blood aluminum group
At (Total ) 172 35 137 = =
2.5 MCIo#

BRI TN MCILAR 35 vh 3t s B 4% B2 DA N D e
5 aMCI )26 l( 74.3% ), Hers 42 18 41 90.0% ),
fRILAR2H 8 191 ( 53.3% ); ARt = H e B A HI D RE B i
(non—-aMCI )9 %1 ( 25.7% ), &% 4H 2 41 ( 10.0% ), Ik
MLARAL 7 1 (46.7% )o 15 MLER2H aMCT A4 o8 L BH S & T
ISR, ZR A gt E L (P<0.05), L4,

F4 BERREEINNEEREEESRMERAERN
AHER
Table 4 Distribution of patients with amnestic mild cognitive

impairment in high and low blood aluminum groups

RN RE R
sl g Mild cognitive impairment

2 P
Group nomEm femew
Amnestic Non-amnestic

D
AL 20 18 2
High blood aluminum group
b 6.033  0.014

e A 15 8 7
Low blood aluminum group
411 (Total ) 35 26 9 — —

2.6 aMCI#"aH %

DI aMCL oA W AR 5, PRI AR . Ts . )
N ST K= e AU A A TIPS (SR R eiia
17 logistic 7105 437 o HEBR Al R 2= TR 244 HL 52
M) aMCI & 955 19 & Bz IR 28 A 4F i ( OR=4.952 ), T.#%
( OR=3.944). Ifi55 5 ( OR=4.790 ), W35,

x5 aMCIZREREZEM logistic (3N &R

Table 5 Risk factors of amnestic mild cognitive impairment
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