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Abstract

The purpose of this study is to find out how to measure the stress related to accidents at the construction site
promptly and conveniently to prevent safety accidents of construction workers. Accordingly, we analyzed the
correlations between the questionnaire tool index that measures the stress associated with complex psychology of
humans by integrating emotion, cognition, physical and behavioral responses, and basic brain waves, SEF-90,
concentration, stress index from brain wave. As a result, which had the highest correlation with the stress measured
through the questionnaire, was the SEF-90, and the regression analysis between two independent variables yielded a
specific regression equation. This suggests the possibility of measuring the integrated stress of construction workers
through the EEG signal at the construction site, and it can be used for the safety management of the construction site

in the future.
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Table 1. Frequency band classification of EEG

Classification Frequency range(Hz)
Delta wave < 4Hz

Theta wave 47~ THz
Alpha wave 8 7 12Hz
L-beta wave 13 7 20Hz
H-beta wave 21~ 30Hz
Gamma wave 30 T 50Hz
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Table 2. Subscale and internal-consistency

Group of factors Question No. Cronbach's a
Nervous ness 2,16,17,30,31,37 .86
Aggressive 18, 28, 29, 33 83
Somatization 6, 7, 10 76
anger 4, 24, 25, 26, 27, 34 84
depressed 5,15, 19, 22, 23, 35, 38, 39 .90
fatigue 1, 12, 13, 14, 36 81
Frustration 3,8, 9 11,20, 21, 32 91
Total Questions 39 97
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Figure 1. Omnifit mindcare headset
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Table 3. Demographic characteristics

Classification  Sub-clasification Number of Percentage(%)
people
Men 51 91
Gender women 5 9
20's 4 71
30’s 7 12.5
Age range 40’s 14 25
50’s 12 21.4
60’s 19 34
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Table 4. Test of normality

Classification Raw S?g;re Log Recipr.
Stress w 093103 095643 09668 095312
SC0te  pvalue 0003275 004156 0.1259 00294
Total w 09649 096245 09365  0.82721
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attention
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Table 5. Box-plot of EGG
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Table 6. Scatter plot between variables

Stress score - right H-beta

Stress score - left L-beta

Stress score - right gamma
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Table 7. Analysis result of covariance

Classification Covariance
SEF-90 0.789484
Brain attention index 0.001152
Stress index 0.007931
Right theta wave 0.000431
Left theta wave 0.001217
Right alpha wave -0.00208
Left alpha wave 0.007401
Right L-beta wave 0.010766
Left L-beta wave -0.00324
Right M-beta wave 0.008873
Left M-beta wave 0.070443
Right H-beta wave -0.00061
Left H-beta wave 0.014522
Right gamma wave -0.00217
Left gamma wave -0.00275

Table 8. Analysis result of coefficient of correlation

Pearson's Correlation

Classification Coefficient P-value
SEF-90 0.48 0.0002
Brain attention index 0.01 0.917
Stress index 0.13 0.3321
Right theta wave 0.03 0.7997
Left theta wave 0.04 0.7488
Right alpha wave 0.01 0.9596
Left alpha wave 0.02 0.8708
Right L-beta wave 0.14 0.2978
Left L-beta wave -0.02 0.8817
Right M-beta wave 0.17 0.2122
Left M-beta wave 0.19 0.1689
Right H-beta wave 0.09 0.4903
Left H-beta wave 0.22 0.1074
Right gamma wave 0.21 0.1146
Left gamma wave 0.28 0.0752
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Table 9. Regression analysis result of variance

Estimate Std. Error t value Pr(>F)
(Intercept) 25.1083 10.8396 2.316 0.024364
SEF-90 1.9656 0.4919 3.996 0.000197
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S, Stress scoreof questionnaire

Table 10. Residual analysis result of variance

Residual W P-value
SEF-90 0.96555 0.1096
5.4 &
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