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ABSTRACT

Objectives: This study was conducted to evaluate the prevalence rate of multiple chemical sensitivity/idiopathic environmental
intolerance(MCS/IET) among workers in the Gumi industrial complex around the region of accidental release of hydrogen fluoride
in 2012.

Materials: We evaluated MCS/IEI using the Korean version of the Quick Environmental Exposure and Sensitivity
Inventory(QEESI). A total of 535 workers at six manufacturing companies in the Gumi industrial complex were investigated using
self-administered questionnaires from February to March 2015. After exclusion of incompletely answered questionnaires, 271
were analyzed.

Results: The prevalence rate and proved positive rate of MCS/IEI were 5.9%(16 out of 271) and 3.7%(10 out of 271),
respectively. The scores of chemical intolerance, other intolerance, symptom severity and life impact were significantly
higher(p<0.05) in females than those of males. In terms of masking index scores, males showed significantly higher(p=0.003) than
female. The self-reported MCS/IEI prevalence rate, 7.7%, of workers exposed to hydrogen fluoride in 2012 was higher than
no-exposure group(5.6%), but not statistically significant(p=0.815).

Conclusions: Although the prevalence rate of MCS/IEI symptoms of workers exposed to hydrogen fluoride gas in 2012 was not
significantly higher than no-exposure group, it is necessary to conduct follow-up study on the exposure group of hydrogen
fluoride.
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Table 1. General characteristics of the study subjects

gaina SEA

Ttem Male Female Total P-value
(N=193) (N=78) (N=271)

Age, years 33.147.1 30.549.7 32.348.0 0.019"

Smoking Yes 127(65.8) 12(15.4) 139(51.3) <0.001"
No 66(34.2) 66(84.6) 132(48.7)

Working area Office 75(38.9) 28(35.9) 103(38.0) 0429
Production field 101(52.3) 39(50.0) 140(51.7)
Others 17(8.8) 11(14.1) 28(10.3)

Shift work No 103(53.4) 55(70.5) 158(58.3) 0.012"
Yes 79(40.9) 17(21.8) 96(35.4)
Others 11(5.7) 6(7.7) 17(6.3)

Job carrier, years <3 109(56.5) 56(71.8) 165(60.9) 0.019"
>3 84(43.5) 22(28.2) 106(39.1)

Working hours per day, hrs <8 18(9.3) 18(23.1) 36(13.3) <0.001"
8~10 79(40.9) 50(64.1) 129(47.6)
>10 96(49.7) 10(12.8) 106(39.1)

Values are presented as mean+SD or numbers(%)
"T-test for two independent samples
" Chi square test

Table 2. Comparison of scale scores by general characteristics of the study subjects

Chemical intolerance

Other intolerance

Symptom severity

Life impact

Masking index

ftem N MeantSD P-value Mean+SD P-value MeantSD P-value Mean+SD P-value Mean+SD P-value
Gender Male 193 18.0£17.5 0.028°  6.749.5 0.014° 14.513.6 0.024" 6.649.7 0045  5.1+1.7 0.003
Female 78 2354213 10.1£12.5 19.2+18.9 9.7+14.7 45+1.6
Age, years < 30 107 19.4+19.6 0.927° 7.8£10.9 0.820° 16.3£16.4 0.729° 7.3+11.6 0.805  4.6£1.9 0.013"
> 30 164 19.7+18.3 7.5+10.3 15.6+14.9 7.7+11.4 5.1£1.6
Smoking Yes 139 17.8+185 0.1117  7.0+11.1  0297° 16.0+15.0 0.906" 6.9+10.8 0355  54+1.6 <0.001"
No 132 21.4+19.0 8.349.9 15.7£16.0 8.2+12.1 4.4+1.7
Working area  Office 103 22.0+18.7 0.063" 9.8+11.6 0026 182+17.1 0364 9.9+13.1 0.001" 52+1.5 0.058"
Production field 140 17.4+17.8 6.0£9.4 14.6£14.2 6.0£9.6 4.8+1.9
Others 28 21.6+23.2 7.9+10.7 13.6+14.4 6.2+12.3 4.9+1.4
Shift work  No 158 21.0+19.4 0392"  9.1+11.0 0.001" 16.5+15.9 0.881" 87129 <0.001" 4.9+1.7 0.671
Yes 96 18.1%17.6 6.3+10.1 15.5+15.1 6.3+9.1 5.0£1.6
Others 17 14.1+19.3 1.942.6 12.0£13.9 3.3+6.0 5.0£1.9
Job carrier, <3 165 187193 03617  7.549.9 0.846° 15.7+154 0.828" 7.1+11.3 0443 49+1.8 0.391"
vears >3 106 20.9+18.1 7.8+11.4 16.1£15.6 8.2+11.7 5.0+1.5
Working hours < 8 36 2212200 0.562°  8.8+10.5 0293 162+16.1 0.650" 10.8+15.1 0.003"  4.3+1.7 0.652"
per day, hrs o 1 129 20.0+18.6 8.6£11.0 15.015.2 7.5+11.1 5.0+1.6
>10 106 18.2+18.8 6.149.8 16.8+15.7 6.5+10.3 5.0£1.8
Total 271 19.6+18.8 7.6£10.5 15.9+15.5 7.5¢11.4 4.9+1.7
:T—test for two independent samples
ANOVA
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Table 3. Self-reported MCS/IEI prevalence rate

Ltem Very suggestive ?L?grzz\s?\?; Problematic  Not suggestive Total Pvalue’
N % N % N % N % N %
Gender Male 9 4.7 9 4.7 18 9.3 157 813 193 100.0 0.087
Female 7 9.0 4 5.1 14 17.9 53 67.9 78 100.0
Age, years < 30 7 6.5 9 8.4 13 12.1 78 72.9 107 100.0 0.143
> 30 9 5.5 4 2.4 19 11.6 132 80.5 164 100.0
Smoking Yes 10 7.2 9 6.5 10 7.2 110 79.1 139 100.0 0.052
No 6 4.5 4 3.0 22 16.7 100 758 132 100.0
Working area Office 8 7.8 6 5.8 15 14.6 74 71.8 103 100.0 0.193
Production field 6 43 7 5.0 11 7.9 116 829 140 100.0
Others 2 7.1 0 0.0 6 21.4 20 71.4 28 100.0
Shift work No 11 7.0 5 3.2 22 13.9 120 759 158  100.0 0.332
Yes 4 42 8 8.3 9 9.4 75 78.1 96 100.0
Others 1 5.9 0 0.0 1 59 15 88.2 17 100.0
Job carrier, years < 3 10 6.1 8 4.8 19 11.5 128 77.6 165 100.0 0.997
>3 6 5.7 5 4.7 13 12.3 82 77.4 106  100.0
Working hours per < § 2 5.6 3 8.3 6 16.7 25 69.4 36 100.0 0.616
day, hrs 8~10 9 70 4 31 12 93 104 806 129 100.0
>10 5 4.7 6 5.7 14 13.2 81 76.4 106  100.0
Total 16 5.9 13 4.8 32 11.8 210 775 271 100.0
"P-value from a chi square test
Table 4. Proved positive rate of MCS/IEI
Positive Negative Total .
Item P-value
N % N % N %
Gender Male 6 3.1 187 96.9 193 100.0 0.480
Female 4 5.1 74 94.9 78 100.0
Age, years <30 5 4.7 102 95.3 107 100.0 0.523
> 30 5 3.0 159 97.0 164 100.0
Smoking Yes 7 5.0 132 95.0 139 100.0 0.336
No 3 2.3 129 97.7 132 100.0
Working area Office 5 49 98 95.1 103 100.0 0.716
Production field 4 29 136 97.1 140 100.0
Others 1 3.6 27 96.4 28 100.0
Shift work No 7 44 151 95.6 158 100.0 0.612
Yes 3 3.1 93 96.9 96 100.0
Others 0 0.0 17 100.0 17 100.0
Job carrier, years <3 6 3.6 159 96.4 165 100.0 1.000
>3 4 3.8 102 96.2 106 100.0
Working hours per < 8 1 2.8 35 97.2 36 100.0 0.952
day, hrs §~10 5 3.9 124 96.1 129 100.0
>10 4 3.8 102 96.2 106 100.0
Total 10 3.7 261 96.3 271 100.0

“P-value from a chi square test
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Table 5. Comparison of self-reported MCS/IEI prevalence rate by occupational use of chemicals

Very suggestive Somewhat suggestive

Occupational use

Problematic

Not suggestive Total

of chemicals N o, N % N % N % N % P-value’
Yes 3 35 7 8.2 8 9.4 67 78.8 85 100.0 0.182
No 13 7.0 6 32 24 12.9 143 76.9 186 100.0
Total 16 5.9 13 4.8 32 11.8 210 71.5 271 100.0
“P-value from a chi square test
Table 6. Comparison of self-reported MCS/IEI prevalence rate by Hydrogen Fluoride exposure
Exposure to. Very suggestive Somewhat suggestive Problematic Not suggestive Total Povalue’
Hydrogen fluoride N % N % N % N % N %
Yes 3 7.7 2 5.1 6 15.4 28 71.8 39 100.0 0.815
No 13 5.6 11 4.7 26 11.3 182 78.4 232 100.0
Total 16 5.9 13 4.8 32 11.8 210 717.5 271 100.0
"P-value from a chi square test
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