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ABSTRACT

Introduction: These days, there is a consensus that emotional intelligence plays an important role in the
success of individuals in different areas of life. Persons with higher emotional intelligence had lower stress
in dealing with demands and pressures in the workplace. The purpose of this study was to use artificial
neural network to predict job stress and to compare the performance of this model with the multivariate
regression model.

Material and Methods: In order to do that, 892 participants were selected randomly in different job
categories. Then, 15 dimensions of Bar-On questionnaire, 10 job categories, age and education were
considered as input variables and 7 dimensions of health and safety executive HSE were determined as
output variables in models.

Results: The results revealed that an artificial neural network with hyperbolic tangent and sigmoid
transfer functions respectively in hidden and output layers with 375 hidden neurons had significantly
better performance than multivariate regression. So that, correlation of predicted values and job stress
were only between 0.192-0.364 in regression model, but neural network had at least correlation 0.527 in
all dimensions of job stress.

Conclusion: In predicting job stress using emotional intelligence, artificial neural network method was

TUMS

much better than multivariate regression model.
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1. INTRODUCTION

Because of the interaction between individuals
and businesses, occupational stress caused people
to deviate from their normal course of action.
Therefore, the ability of individuals that controlled
emotional responses can lead to more appropriate
behavior and less stress in the workplace. Therefore,
in this study we aimed to determine the effect of
age, education, occupational group and emotional
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intelligence dimensions on different dimensions
of job stress and to compare the performance of
regression models and neural network.

2. MATERIAL AND METHODS

In this study, men and women, aged 17-73 years,
were asked to answer the questions of Bar-On and
HSE Job Stress Questionnaire. Then, the data were
analyzed by SPSS22 software using artificial neural
network and multivariate regression analysis methods.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.
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Table 1: The correlation coeflicients between predicted and real values in seven job stress domains by the multivariate
regression analysis and artificial neural network models

Relationships

Manz P
anager *C  control Demands Change

Role 0.329
Relationships 0.266
L Manager Support
multivariate .

R Peer Support
regression .
Control
Demands
Change

Role 0.527
Relationships 0.698
artificial

neural

network

Manager Support
Peer Support
Control
Demands
Change

3. RESULTS AND DISCUSSION

The subscales of emotional intelligence, age,
education, and occupational groups were only able
to explain approximately 5 to 30 percent of the
changes in each of the occupational stress domains
using the multivariate regression model. Education
variable was not significant in predicting any of the
occupational stress areas (P-value> 0.5). However,
increasing age only significantly decreased stress
in relationships subscale (P-value=0.002) and
increased stress in role subscale (P-value=0.016).
The subscales of emotional self-awareness, empathy,
problem-solving, flexibility, and happiness also did
not have a significant effect on predicting different
areas of job stress when regression models were
used for analysis.

However, different dimensions of emotional
intelligence were able to explain 17 and 15.7
percent of job stress variation at Mazandaran
and Shahrekord universities, respectively. Also,
regression models were able to explain 18 percent
of job stress variation in nurses, compared to 57
percent in firefighters and high school teachers
for previous studies. Therefore, regression models
had lower performance in our study compared to
the previous one because of presence of different
occupational groups.

In our study, artificial neural network model
with 375 nodes and hyperbolic tangent in hidden
layer and sigmoid function in output one had lower
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Support  Support

0.288
0.364
0.247
0.192
0.311

0.583
0.639
0.606
0.655
0.676

sum of square error in both test and training sets
(test=0.17, train=0.04). Artificial neural network
model revealed that interpersonal relationship
had a significant effect on job stress. However,
education and occupation category were the lowest
important variables to predict job stress. As there
were no study to use this model for predicting the
accuracy, we compared the performance of the
neural network with the multiple regression model
by calculating the correlations of predicted and real
values in this models in seven job stress domains
(Table 1). The correlation coefficients predicted
by the regression model are always less than 0.4,
while the neural network predictions have at least
0.52 correlation with real values. Moreover, the
correlation between the predictions of the artificial
neural network with the real values is often 5 times
more than the predictions of the regression model.

4. CONCLUSIONS

Regardless of occupational group, promotion of
emotional intelligence, especially in interpersonal
relationships, empathy, realism, emotional well-
being, and self-expression domains, plays an
important role in reducing occupational stress and
problems in workplace.
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