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Abstract

Keywords

Background and aims: The steel industry poses various physical and
psychological risks to workers due to its working conditions and environment. Mental workload
Analyzing the mental and physical health of workers and identifying effective

Nt . 1 o . . Occupational burnout
factors can significantly improve their health conditions. This study aims to
identify and examine the effect of mental workload on safety behavior, by the Safety behavior
mediating role of occupational burnout among workers in the iron and steel Steel industry

industry in Yazd Province.

Methods: This descriptive-analytical study was conducted on 150 employees of
asteel factory in 2024. The relationship between mental workload, occupational
burnout, and safety behaviors was assessed using a survey method and
questionnaires. CarMen-Q mental workload, MBI-GS occupational burnout,
and the Zhang safety behavior questionnaires were used for data collection.
Data analysis was performed using SPSS software version 25 at a significance
level of 95%. Additionally, structural equation modeling was used to examine

the relationships between study variables using SmartPLS software version 3.
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this study. The results of the structural equation model indicated a significant

positive correlation between mental workload and occupational burnout (r =

0.630, p < 0.001). A significant negative correlation was also observed between

mental workload and safety behavior (r = -0.696, p < 0.003), and between

occupational burnout and safety behavior (r = -0.540, p < 0.001).

Conclusion: Based on the results, occupational burnout mediates the
relationship between mental workload and safety behavior. This means that
mental workload directly affects safety behaviors and also indirectly affects
them through its impact on occupational burnout.
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EXTENDED ABSTRACT

INTRODUCTION

In recent years, the production of iron and steel in
many countries has increased due to its importance
in construction and infrastructure development.
Working in the steel industry presents specific hazards
that can threaten the physical and mental health of
workers. Many risk factors, such as high temperatures,
long shifts, workplace accidents, and chemical
exposure, contribute to fatigue, mental workload, and
occupational burnout among these workers.

Mental workload is a part of an individual’s
information-processing capacity that is required
to meet system demands. It can be measured as the
difference between the required capacity to perform a
task and the available capacity of an individual at any
given time. Increased mental workload can lead to
increased human errors and decreased performance.
Given the specific environmental conditions faced by
workers in the steel industry, mental workload can
be a risk factor that predisposes individuals to severe
mental health issues.

Occupational burnout is another challenge faced
by workers in the steel industry, which can lead to
various problems. Burnout is characterized by a
prolonged state of negative mental health due to
long-term work-related stress. Its main feature is
severe fatigue caused by prolonged engagement in an
undesirable work situation. Exhaustion may lead to
changes in attitude toward work (cynicism) and self-
perception as a worker (decreased work efficiency).
On the other hand, establishing a balance between life
and work can help alleviate burnout. Recent studies
have linked occupational burnout to suicidal ideation,
indicating that burnout can lead to thoughts of self-
harm among employees in various companies.

Given that burnout is a psycho-biological process,
it is not challenging to be resolved. Today, burnout is
considered a significant issue in the workplace, as it
often leads to decreased workforce productivity and
consequently, harm to organizations. Most studies on
burnout have focused on healthcare workers, while
manufacturing workers, such as those in the steel
industry, are at greater risk for occupational burnout
due to their working conditions. A study conducted
in China by Guo et al. indicated that iron and steel
industry workers experience high levels of burnout.

Numerous studies across various industries have
shown that both mental workload and occupational
burnout can lead to decreased safety behaviors
among workers and increase the likelihood of
workplace accidents. An unsafe environment can
lead to undesirable consequences for individuals and
significant economic and social losses for employers
and society.

Despite the large workforce in this industry, there
has been little research specifically examining the

impact of mental workload and occupational burnout
on the safety behaviors of steel industry workers.
Given the negative effects of increased mental
workload and burnout on mental health—and their
impact on safety behaviors in various industries—the
results of this research can be utilized in educational
programs, counseling services, and efforts to improve
the safety level of workers. This study was conducted
among workers in an iron and steel production factory
in Yazd Province, Iran, to investigate the impact of
mental workload on safety behaviors through the
mediating role of occupational burnout.

METHODOLOGY

This descriptive-analytical cross-sectional study
was conducted in 2024 among workers in a steel
manufacturing factory in Yazd Province, Iran. The
research population consisted of workers from one of
the steel manufacturing industries in Yazd Province.
The sample size for this study was 700 individuals.
Given that this study employed structural equation
modeling (SEM), containing 10 parameters for data
analysis, and considering that each parameter required
10 to 15 samples, to enhance the statistical power and
accuracy of the study’s results and to reduce dropout
effects, a total of 150 questionnaires were randomly
distributed among the employees.

Detailed information about each questionnaire’s
dimensions is shown in Figure 1. The questionnaire
used in this study consisted of four sections: (1) a
demographic information questionnaire, (2) the
Persian version of the CarMen-Q mental workload
questionnaire, which contains 28 questions. The
validation of the CarMen-Q questionnaire has been
conducted in previous studies. (3) the MBI-GS
burnout questionnaire, which contains 22 questions.
The validity and reliability of this questionnaire have
been examined and confirmed in various studies.
(4) the Zhang safety behavior questionnaire, which
contains 10 items assessing safety behavior. The
content validity and reliability of this questionnaire
were confirmed in Zhang’s 2022 study.

In this study, all participants voluntarily took part
in the research. After obtaining the consent form to
participate and having the questionnaires completed
by the participants, the data needed for the study were
collected. Statistical analysis was performed using
SPSS software version 25. Additionally, to examine
the effect of mental workload on safety behavior
through the mediating effect of occupational burnout,
structural equation modeling was utilized (Figure 1).
The conceptual model of the study was fitted using
the Partial Least Squares (PLS) method. The goodness
of fit for the conceptual model was conducted using
SmartPLS version 3. The significance level for all tests
was set at 95%.
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Fig. 1. conceptual model of study

RESULTS

All participants in this study were male. Table 1
includes the descriptive statistics of the quantitative
and qualitative variables of the study.

The Kolmogorov-Smirnov test was employed to
assess the normality of the variables. The results of this
test showed that all quantitative variables of the study
had a normal distribution (p-value < 0.05).

The conceptual model of the study was fitted using
the PLS method. Composite reliability and the average
variances extracted from the conceptual model were
examined using the PLS method. Obtained values
of composite reliability greater than 0.7 indicate
adequate reliability of the model and its dimensions.
Additionally, if the value of the average variance
extracted is greater than 0.5, it indicates acceptable
validity for the conceptual model. Table 2 shows the
composite reliability values and extracted variances
for each dimension of the conceptual model.

The results obtained from fitting the conceptual
model of the study using the PLS method indicated
that the reliability of the model was confirmed based on
the composite reliability and the extracted variances.
Another index reported in the PLS method, which
can help confirm the final model, is the Standardized
Root Mean Square Residual (SRMR). If the SRMR
value is less than 0.1, the model fit can be confirmed.
The output from the SmartPLS software estimated the
SRMR for the model at 0.085, indicating a good model
fit. Additionally, the chi-square statistic obtained

y

from the software was 287.42, indicating model fit
(p-value < 0.001). The Non-Fuzzy Index (NFI) was
also calculable in SmartPLS, which was found to be
0.952, reflecting the model’s fitness.

One of the study’s objectives was to examine the
relationship between mental workload and safety
behavior, with burnout serving as a mediating role
effector. As shown in Figure 2, there was a positive
and significant relationship between mental workload
and burnout (r = 0.630, p < 0.001). This relationship
indicated that with an increase in mental workload,
burnout also increased. Additionally, a significant
negative relationship was observed between mental
workload and safety behavior (r = -0.696, p < 0.003).
This relationship showed that an increase in mental
workload resulted in a significant decrease in safety
behavior. A significant negative relationship was
also observed between burnout and safety behavior
(r = -0.540, p < 0.001), indicating that as burnout
increased, safety behavior significantly decreased.

CONCLUSION

The model demonstrated a negative relationship
between mental workload and the emergence of safety
behaviors; this means that higher mental workload is
associated with lower safety practices. Furthermore,
our model indicated that burnout partially mediates
the relationship between mental workload and safety
behaviors. This finding suggests that mental workload
not only directly influences safety behaviors but also
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Table 1. descriptive statistics of the quantitative and qualitative variables of the study

Variable Values *
Marital Status Married 97 (64.7%)
Single 41 (27.3%)
Divorced or Spouse Deceased 12 (8%)
Education level Illiterate 12 (8%)
Primary school 5(3.3%)
Below diploma 34 (22.7%)
Diploma 60 (40%)
Associate degree 19 (12.7%)
Bachelor's Degree 20 (13.3%)
Age 32.55 (8.39)
Work experience 6.1 (5.07)
Mental workload Cognitive demands 19.62 (7.06)
Emotional demands 15.62 (3.77)
Temporal demands 19.49 (3.86)
Performance demands 18.1 (4.13)
Total 72.86 (11.87)
Burnout Exhaustion 24.47 (7.49)
Depersonalization 9.76 (3.07)
Personal efficacy 24.42 (5.17)
Total 58.66 (8.96)
Safety behavior Safety compliance 12.40 (2.43)
Safety participation 9.52 (2.86)
Safety adaptation 12.05 (3.93)
Total 33.98 (7.60)

*The values of the qualitative variables (marital status and level of education) are presented as frequencies (percentages), and for the quantitative variables, they are

presented as means (standard deviations).

Table 2. composite reliability and the extracted variances of the conceptual model of the study.

Model dimensions composite reliability AVE’
Mental workload 0.723 0.641
Burnout 0.740 0.587
Safety behavior 0.853 0.663

*AVE: Average Variance Extracted
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Fig. 2. the results of the Structural Equation Modeling for the study
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affects them indirectly through its impact on burnout.

Limitations of the current study include the use
of self-report questionnaires (such as CarMen-Q
and MBI-GS), which may introduce potential
response bias, as individuals might be inclined to
report desirable information or conform to social
expectations. Additionally, this research focuses on
workers in the iron and steel industry in a specific
geographic area, which may significantly influence the
results due to particular cultural and social conditions
of that region. Furthermore, some workers may be
less inclined to participate in the study, which could
introduce bias in the results. This may affect the
generalizability of the study’s findings.

Our structural equation model highlights the
importance of both mental workload and job
burnout in shaping safety behaviors in the iron and
steel industry. The mediating role of job burnout
emphasizes that addressing both the cognitive needs
and the well-being of workers is essential for promoting
a safe working environment. Future interventions and
preventive measures should focus on reducing mental
workload and job burnout to improve employees’
safety behaviors and occupational health.
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