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Effect of occupational aluminum exposure on the visuospatial

construction ability
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Abstract: Objective To examine the correlation between visuospatial construction ability and occupational aluminum ex-
posure among aluminum workers, so as to provide the evidence for early protection of occupational injury among alumi-
num workers. Methods A total of 442 workers in an aluminum factory in Shanxi Province were selected using a clus-
ter sampling method, and participants' demographic features and occupational history were collected. The blood alumi-
num concentration was measured using inductively coupled plasma mass spectrometry (ICP-MS), and the visuospatial con-
struction ability was evaluated with the Cube Copying Test (CCT) of the Chinese version of the Montreal Cognitive As-
sessment (MoCA). The correlation between the visuospatial construction ability and blood aluminum concentration was ex-
amined using a multivariable logistic regression model. Results A total of 442 aluminum workers were enrolled, and
all participants were male, with a mean age of (43.40+7.31) years, labor service duration of (23.64+8.35) years and a
mean blood aluminum concentration of 33.87 wg/L. Of all participants, there were 206 workers with impaired visuospa-
tial construction ability (46.61%), including 127 workers with blood aluminum concentrations of >33.87 ug/L (61.65%);
190 workers with educational duration of 6 to 9 years (92.23%), 118 electrolytic aluminum workers (57.28%), 114 work-
ers with work shifts (55.34%), and 123 workers with a very good sleep quality (59.71%). Multivariable logistic regres-
sion analysis revealed that blood aluminum concentrations of >33.87 g/l (OR=2.490, 95%CI: 1.531-4.052), educational
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duration of 6 years or more (OR: 0.075-0.246, 95%CI: 0.015-0.622), work type as a non—electrolytic aluminum worker
(OR=0.838, 95%CI: 0.425-0.987), work shift (OR=1.179, 95%CI: 1.078-1.435) and a very good sleep quality (OR=

0.104, 95%CI: 0.012-0.896) significantly correlated with impaired visuospatial construction ability among aluminum work-

er. Conclusion Impaired visuospatial construction ability correlates with occupational aluminum exposure among alumi-

num workers.
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Table 1 Impaired visuospatial construction ability among aluminium workers

Tji H Ttem

W2 AR RE ) 52 40

Impaired visuospatial construction ability i i PIE

Yes (n=206)

7 No (n=236)

MLAR % BE Blood aluminum concentration/ (/L)
<33.87
>33.87
eI AgelYear
[##%/4F Labor service duration/Year *
T A Type of work
HLf# T Electrolytic worker
JEHLf# T Non—electrolytic worker
% BE NI FWCALTE Household monthly income per capita/Yuan
<2 000
2 000~
=5 000
ZHHAEPR/AE Educational duration/Y ear

8 Smoking

75 No

J& Yes
PRI Drinking

75 No

J& Yes
45K Shift

75 No

I Yes
IR/ (R/E) Night shift frequency / (Times/week)

0

<3

>3

21.769 <0.001

79 (38.35) 143 (60.59)

127 (61.65) 93 (39.41)
43.68+7.71 43.14+6.96 -0.786  0.432
23.23+8.85 22.10+7.87 -1.145 0.158
6.729 0.009

118 (57.28) 106 (44.92)

88 (42.72) 130 (55.08)
0.250  0.883

27 (13.11) 28 (11.86)

171 (83.01) 200 (84.75)

8 (3.88) 8 (3.39)
16.614  <0.001

10 (4.85) 3 (1.27)

190 (92.23) 205 (86.86)

6 (291) 28 (11.86)
1.028 0.311

69 (33.50) 90 (38.14)

137 (66.50) 146 (61.86)
0.188 0.665

109 (52.91) 120 (50.85)

97 (47.09) 116 (49.15)
4.035 0.045

92 (44.66) 128 (54.24)

114 (55.34) 108 (45.76)
0.640 0.726

77 (37.38) 97 (41.10)

114 (55.34) 123 (52.12)

15 (7.28) 16 (6.78)
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% 1 (4) Table 1 (continued)
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Table 2 Multivariable logistic regression analysis of factors affecting impaired visuospatial construction ability among aluminum workers
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