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[ Abstract] Objective To compare the performance of back propagation artificial neural network (BP-ANN) and
logistic regression models in predicting the risk of cumulative fatigue among petrochemical employees and evaluate the
prediction models for early identification and intervention of cumulative fatigue in these employees. Methods A total of
4 066 employees of a petrochemical enterprise in Jiangsu province were selected by cluster sampling for a cross-sectional
study from July to October 2021. A web-based questionnaire was designed to investigate the general information, work
conditions, occupational stress, and prevalence of cumulative fatigue among employees. SPSS 23.0 was used to analyze
the influencing factors of cumulative fatigue among petrochemical employees through non-parametric tests. BP-ANN and
logistic regression models were established and receiver operating characteristic (ROC) curves were plotted to compare

the prediction performance of models based on sensitivity, specificity, Youden index, and area under the curve (AUC)
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value. Results A total of 3 763 valid questionnaires were collected, which showed that 63.2% (2 377/3 763) of
petrochemical employees experienced cumulative fatigue. The comprehensive analysis of the two models indicated that
age, weekly working hours, shift work, occupational stress, and regular exercise were the key factors influencing
employees’ cumulative fatigue. Both models had AUC values > 0.7. Sensitivity was comparable between the BP-ANN
and logistic models (BP 75.7%, logistic 75.6%). The BP-ANN model achieved higher specificity (BP 76.3%, logistic
69.3%), Youden index (BP 51.9%, logistic 44.9%), and AUC value (BP 84.4%, logistic 79.9%) than the logistic model.
Both models can be used to predict the incidence of cumulative fatigue among petrochemical employees, while the
overall prediction performance of the BP-ANN model was superior to that of the logistic model. Conclusions Both
BP-ANN and logistic regression models can be adopted to predict cumulative fatigue among petrochemical employees,

with the BP-ANN model showing better prediction performance.
[ Keywords] cumulative fatigue; petrochemical employees; risk prediction models; back propagation artificial neural
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Table 1 Comparison of scores of cumulative fatigue among participants with different characteristics [M (P57~ P7s)]

A5l N FypkE % BRI
M Pas~Pys ZIH{E PlE
R % 35.890 <0.001
<30 443 11.8 2.0 0.0~5.0
31~<41 452 12.0 3.0 1.0~5.0
41~<51 1 469 39.0 3.0 0.0~5.0
251 1399 372 2.0 0.0~4.0
PR -10.403 <0.001
Eilca 3046 80.9 3.0 0.0~5.0
geq s 717 19.1 1.0 0.0~4.0
=] 100.390 <0.001
Y K& LA 161 43 4.0 0.0~5.0
R 1202 31.9 4.0 1.0~6.0
KA Bl R 1171 31.1 3.0 0.0~5.0
REFAE} 992 26.4 2.0 0.0~4.0
A B VA L 237 6.3 2.0 0.0~4.0
LRV ERNITA 6.290 0.053
ER/ 374 9.9 2.5 0.0~4.0
[y 3128 83.2 3.0 0.0~5.0
B S 261 6.9 3.0 1.0~5.0
)L NG 41.490 <0.001
<3000 59 1.6 3.0 1.0~5.0
3 000~<5 000 635 16.9 2.0 0.0~4.0
5000~<7 000 891 23.7 3.0 0.0~5.0
7 000~<9 000 896 23.8 3.0 0.0~6.0
9 000~<11 000 729 19.4 3.0 1.0~5.0
=11 000 553 14.6 2.0 0.0~4.0
L 67.860 <0.001
—RTAEN R 2962 78.7 3.0 0.0~5.0
HYEaH K 553 14.7 4.0 1.0~6.0
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& 2518 66.9 2.0 0.0~4.0
B A7 T4 /4 47.830 <0.001
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<40 2349 62.4 2.0 0.0~4.0
41~<51 686 18.2 3.0 1.0~5.0
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= 2041 54.2 4.0 2.0~6.0
POl %k -30.050 <0.001
[ 2470 65.6 15 0.0~4.0
& 1293 34.4 5.0 3.0~7.0
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Table 2 Multivariate logistic regression model analysis of cumulative fatigue
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Table 3 Comparison of prediction performance of logistic
regression and BP-ANN models

AR RESE%  FRM%  A8RBU%  AUC%
logistic = T 75.6 69.3 449 79.9
BP-ANNAEH! 75.7 76.3 51.9 84.4
1.0
0.8
0.6
i
g
ﬁ
0.4}
02}
0 L L L L )
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Fig. 1 ROC curve of the logistic regression model in
predicting cumulative fatigue
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Fig. 2 ROC curve of the BP-ANN model in predicting
cumulative fatigue
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