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Abstract

Background and Objectives: In some jobs, in order to proper and timely response, the person
needs to process information completely and without impairment so cognitive impairment can have
serious consequences for humans, especially in situations where immediate and urgent responses
are needed, Therefore, This study aimed to Modeling and predicting changes in cognitive
performance of workers exposed to harmful physical agents (noise & heat) using data mining
algorithms, (Neural Network, Nalve Bayes) : field study in a petrochemical industry .

Methods: This descriptive-analytical ~cross-sectional study was done in Kavian
Petrochemical Industry located in South Pars Special Economic Zone in 2018 and 2019. This study
was done in 11 general steps, respectively :1- Demographic information of the study subjects.2-
Selection of variables (predictors) for modeling cognitive performance.3- Equivalent sound level
measurement.4- WBGT index measurement.5- Determination of task load index.6- Perform CPT
Cognitive Performance Test.7- Perform n-back cognitive performance test.8- Pre-processing
data.9- Modeling Cognitive Performance Changes Based on Both Methods (Neural Network and
Nalve Bayes).10- Determine the accuracy rate of each model.11- Interpreting data.

In this study the cognitive performance of workers at the beginning, middle and end of the shift was
assessed and for all three different times, cognitive performance change were measured by CPT

and n-back software and modeled by neural network and nalve bayes data mining algoritms.



Results : The results of this study showed that the omission error and the response time of the
three groups of workers at the end of the shift were statistically significant (P<0.05) and the mean
correct response of the three groups of workers during the shift was significantly reduced
(P<0.05). The effect of equivalent sound level on workers' cognitive performance was found to
affect the response time and reaction time of the subjects at the beginning, middle and end of the
shift(P<0.05). In addition, the effect of heat on cognitive performance was found to have a
significant effect on the commission error, response time, and mean correct response of the subjects
at the beginning, middle and end of the shift(P<0.05). Based on the Neural Network algorithm
modeling results, the mean equivalent sound level (<25%), WBGT w4 index (<26%), age (32%),
and body mass index (25%) had the most effect on cognitive performance, in accordance with
Continuous Performance Test (CPT) respectively. But in working memory performance test (n-
back), WBGTrw,a index (< 32%), body mass index (<26%) and work experience (24%) had the
most effect on cognitive performance. The average accuracy of the models was calculated using
Neural Network algorithm 92.52% and according to Nalve Bayes algorithm modeling, in
Continuous Performance Test (CPT), metabolism (30%), WBGTrws index (29%), work
experience (<28%), age (<27%), body mass index (26%) had the most effect on cognitive
performance, respectively, in working memory (n-back), body mass index (46%), WBGTrwa
index (<38%) and equivalent sound level (<31%), had the most effect on cognitive performance,
respectively. The average accuracy of the models was 90.88 % using Nalve Bayes algorithm.

Conclusion: The findings of this study show equivalent sound level and heat can impair site

operator’s cognitive performance .Based on the results of Neural Network and Nalve Bayes



modeling, it is concluded that modeling of cognitive performance changes by data mining
algorithms predicted weight and high impact of noise and heat on cognitive performance changes
and given the high accuracy of these modeling algorithms, these algorithms are a powerful tool for
predicting and modeling cognitive performance changes, Therefore, both noise and heat factors
must be taken into account in the workplace control measures, so it is advisable to resort to
engineering measures such as reducing noise and heat at the source of production or preventing its
transmission (as the case may be) or using personal protection equipment as well as staff training

to prevent the dangers of exposure to noise and heat .

Keywords: Modeling, Predicting, Cognitive Performance, Noise, Heat, Data Mining, Neural

Network & Nalve Bayes.
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