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ABSTRACT

Introduction: The prevalence of COVID-19 has significantlyimpacted work environments and the workforce.
Therefore, identifying the most important preventive and control strategies, as well as assessing their
effectiveness, is of paramount importance. Various studies have shown that machine learning algorithms
can be used to predict complex and nonlinear issues, including predicting the behavior of various diseases
such as COVID-19 and the parameters affecting it, and can be beneficial. The purpose of this study has
been to examine the importance of preventive measures and hygiene behaviors in preventing COVID-19
in the oil refining industry using various machine learning models.

Material and Methods: For this purpose, demographic information and health behaviors of individuals
were collected. Subsequently, a multi-layer perceptron (MLP), radial basis function (RBF), and support
vector machine (SVM) models were compared to enhance the analysis of the effects of preventive
measures on COVID-19 infection. Finally, the most influential factors affecting the likelihood of COVID-19
infection were determined using sensitivity analysis.

Results: The results showed that the accuracies achieved in predicting the impact of preventive measures
and health behaviors on COVID-19 in occupational settings were 78.1%, 81.2%, and 78.1% by MLP, RBF,
and SVM respectively. The RBF model was identified as the most accurate model for predicting the impact
of health behaviors on COVID-19 disease Additionally, the level of social distancing with customers,
handwashing frequency and disinfection, the availability of cleansing and disinfecting agents for hands
and surfaces in the workplace, and gatherings for eating meals and snacks were identified as the most
significant health behaviors influencing the prevalence of COVID-19 in the workplace.

Conclusion: Studies of this nature can underscore the importance of attention to preventive measures and
health behaviors in unprecedented circumstances. Furthermore, the utilization of artificial intelligence
models and tools such as DSS (Decision Support Systems) can serve as powerful tools for optimizing
control measures in work environments.

Keywords: COVID-19, Health behaviors, Occupational setting, Morbidity, Machine learning algorithm,
sensitivity analysis
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1. INTRODUCTION

Employments  have been  significantly
affected due to the numbers of cases among
the working population, policies and measures
governments control the COVID-19 pandemic,
such as businesses/organization temporarily
or permanently closing, that have led to the
deterioration of working conditions. It is important
that maintain a balance between containing the
disease by implementing lockdowns and limitations
and saving the jobs and livelihoods of people
by keeping economic activities. World Health
Organization (WHO) has recommended several
protection measures, including social distance,
wearing mask, hand sanitizing, and vaccination to
prevent and slow down the spread of the COVID-19.
Machine learning algorithms (MLAs) are proposed
as the new mathematical approaches with some
interconnected calculation neurons to find the
complex relations among variables. The application
of machine learning algorithms in different fields
such as environmental sciences, epidemiology,
public health, etc. is frequently observed in recent
researches. The purpose of this study is intended
to compare the multi-layer perceptron (MLP),
radial basis function (RBF), and support vector
machine (SVM) models for predicting the effect
of the predictive measures and health behaviors on
the COVID-19 infection disease in occupational
settings.

2. MATERIAL AND METHODS

For this study, data were collected from 161
workers between 2020 to 2021. The data collected
includes age, body mass index (BMI), education,
smoking, exercise,adequate sleep, comorbidity, type
of work, shift work, job stress level as demographic
data and type of personal protective equipment
(PPE) used, type of mask used, the frequency of
replacing mask, the frequency of hand washing
or disinfection, the frequency of hand, noise or
mouth contacts, disinfection hands in entrance,
daily disinfection of the workplace, existence of
detergents and disinfectants for hands and surfaces
in the workplace, social distance with colleagues,
In-organizational communication, use of public
tools, gathering for foods and snacks eating, social
distance with clients, use of public transport service
to workplace, contact with infected person, and
wash hands before eating as health behaviors data.
This data is gathered through a questionnaire. The
research protocol was approved in accordance
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with Helsinki’s international guidelines. Informed
consent was obtained from all participants prior
to their participation in the study. Multi-layer
perceptron (MLP), radial basis function (RBF),
and support vector machine (SVM) models were
compared to develop for analyzing the effects of
preventive measures on COVID-19 infection.
Then, A sensitivity analysis was conducted to rank
the most affecting parameters on the COVID-19
disease severity.

3. RESULTS AND DISCUSSION

The MLP model was successful in correctly
classifying the data in three subsets and all data
with accuracies of 92.8%, 87.5%, 78.1%, and 88.8%
respectively. The RBF model was totally 85.5%,
81.2%, and 84.4% successful in all data sets. The
SVM model achieved an accuracy of 80.6% in the
training data. In the test subset, the SVM model
achieved an accuracy of 78.1%. In all subsets, the
SVM model was totally 80.1% successful in the
classification of subjects. The comparison of the
highest RA2 value in training, test, and total data
sets for MLP, RBE, and SVM models shows that the
most accurate model for the prediction of the effect
of the COVID-19 infection disease in occupational
settings is shown in Figure 1.

According to sensitivity analysis results social
distance with clients (A32), the frequency of
hand washing or disinfection (A23), existence of
detergents and disinfectants for hands and surfaces
in the workplace (A27), and gathering for food
and snacks eating (A33) introduce them as the
importance variable which influence RBF output
(COVID-19 infection disease in workplace). As one
can see, there is a negative correlation between the
distance, presence of disinfection, and the washing
hands and COVID-19 infection; therefore the
COVID-19 infection decreases with the increased
these health behaviors. The COVID-19 infection
increased upon increasing the gatherings at work
such as eating.

Understanding the health behaviors is
important in COVID-19 prevention among
individual in occupational settings. A research
show that %64 healthcare workers feared because
of their work environment. This fear can adversely
affect work life at the same time can be instrument
for directing individual to health and preventive
behaviors to eliminate or reduce the COVID-19.
So, one of the strategies for reduction of the
pandemic has been focused on health behaviors
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as a preventive measure. Bashirian et al. (2020)
showed that protective behaviors of healthcare
workers against the COVID-19 are important
in the COVID-19 prevention. Different studies
have shown adherence to intervention and
health behaviors such as social distance, wearing
mask, etc. but not assessed level of effect theses
interventions. Researchers believe that one of the
reasons for the failure of protective programs and
health behaviors is the lack of attention to analytical
studies and predictive models. In this way, machine
learning and deep learning can be of great help in
propose new strategies and design of preventive
measures for control COVID-19. In this research
obtained accuracy 78.1%, 81.2%, and 78.1% in the
prediction of the effect of the predictive measures
and health behaviors on the COVID-19 infection
disease in occupational settings by MLP, RBE
and SVM, respectively. Mollalo et al. (2020) used
MLP with one hidden layer for the predicting
COVID-19 cumulative incidence rate (output)
based on selected input variables, including
socioeconomic,  behavioral,  environmental,
topographic, demographic, and together with
mortality rates of preexisting condition factors.
For easy user interface, a GUI as a decision
support system (DSS) tool was designed. The GUI
is a DSS function as a tool to predict COVID-19
infection spreading based on demographic and
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health behaviors in work settings for the optimal
management. The GUI can be easily and quickly
applied by various people such as policy makers,
health care management systems, workers etc. The
limitation of this study is mainly related to the data
collection process. An unexpected situation such
as COVID-19 pandemic can lead to this that much
research has been done without detailed planning.

4. CONCLUSIONS

The main aim of this study is the development
of a machine learning model to predict the effect
of the preventive measures and health behaviors on
the COVID-19 infection disease in occupational
settings. Toimprove efforts to control the COVID-19
pandemic, especially in occupational settings, it is
necessary to understand what modifiable measures
and health behaviors will help decrease COVID-19
infection and transmission among the workers.
Understanding these measures associated with the
prevention of COVID-19 in workplaces is critical
to develop effective interventions.
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