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Article history: Background and Objective: Demanding and high-risk work environments, such as
Received: 24 October 2025 those in the railway industry, can significantly affect workers' occupational health.
Revised: 05 December 2025 This study aimed to investigate occupational fatigue levels and their relationship
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maintenance workers.

Materials and Methods: This cross-sectional analytical study was conducted among
railway maintenance workers in the southeastern region of Iran. Data were
collected using standardized questionnaires, including the Job Content
Questionnaire and the Swedish Occupational Fatigue Inventory 20, and analyzed
with SPSS (version 26).

Results: The results showed that the mean occupational fatigue score was 43.99 +
22.73, indicating a high level of occupational fatigue among the study participants.
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Extended Abstract

Background and Objective

Job fatigue is one of the most important factors
threatening employee health and is a factor
affecting productivity reduction, increased work
errors, sleep disorders, mental burnout and even
cardiovascular diseases. Numerous studies have
reported these adverse outcomes and have shown
that fatigue can occur through excessive activation
of the hypothalamic-pituitary-adrenal (HPA) axis,
increased cortisol, sleep disturbance and reduced
energy. In Iran, studies conducted in the field of job
fatigue in the railway industry have been limited.
The present study, focusing on employees of the
Southeast Line, aimed to investigate the status of job
fatigue, identify the dimensions affecting it, analyze
the role of job demand and individual control over
tasks, and compare the results with theoretical
models and international studies. This study is an
important step in understanding the factors
associated with fatigue in railway environments and
providing directions for designing preventive
interventions.

Materials and Methods

The present study was conducted using job fatigue
assessment tools and the Karasek demand-control
model. Measurements of five dimensions of fatigue,
including lack of energy, mental exhaustion,
physical effort, and other indicators, were
performed along with job situation analysis based
on the combination of job demand and personal
control. Data were categorized by examining the
high/low demand and high/low control status, and
individuals were placed into the “active”,
“passive”, “high strain” and “low strain” groups.
The results were also compared with the findings of
previous studies, including research conducted in
the British, US and French railway industries, to
determine the nature of differences and similarities.
The limitations of the study also included the cross-
sectional design and the use of a self-report
instrument, which could affect the interpretation of
the results.

Results

The study findings showed that the mean job fatigue
score of employees (43.99+22.73) indicates an
unfavorable situation. The “energy deficit”
dimension contributed the most to fatigue and
included feelings of exhaustion, lethargy,
exhaustion, and overwork. This finding was
consistent with the Fan-Smith study in the British
railway industry, which identified high job
demands and inadequate resources as factors for
energy depletion and chronic fatigue. There is also
evidence that overactivation of the HPA axis and
increased cortisol in stressful situations can lead to
sleep disturbances, reduced energy, and chronic
fatigue.

The lowest score was related to physical exertion, a
finding that was inconsistent with a study in US
railway workers, where physical exertion was
identified as the main factor in fatigue. The
observed difference is likely due to the different
nature of the physical tasks, as in the present study
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many people were in supervisory groups such as
monks and train drivers and were less physically
active.

A significant relationship was observed between
job status and job fatigue; employees in the “high
strain” group (high demand and low control)
reported the highest levels of fatigue. This finding is
fully consistent with the Karasek model, which
considers the combination of high demand and low
control to be the cause of increased psychological
stress and fatigue. In contrast, most participants
were in the “active” group (high demand and high
control); according to the demand-control model,
this group is less prone to fatigue and burnout due
to having more autonomy and discretion, and even
experiences growth and flourishing. A study at the
University of Clermont Auvergne in France also
showed that people with low job control spend
more time sitting and do less physical activity,
which is associated with increased fatigue.

The present study provided basic and applied
information about job characteristics and their
relationship to fatigue among railway maintenance
and repair workers. Limitations of the study include
the cross-sectional design and the use of self-report
instruments. It is suggested that future research use
objective instruments such as EMG and eye
tracking to more accurately record job fatigue.

Discussion

The results of the present study show that job
burnout is at a high level among Southeastern
employees, with its psychological and mental
dimensions playing a more dominant role than
physical effort. The energy deficit dimension, which
reflects a feeling of exhaustion and energy
depletion, had the highest contribution, and this is
in direct line with research conducted in the British
rail industry that showed that high job demands and
insufficient resources cause energy depletion and
chronic fatigue.

The present study also showed that the combination
of “high demand” and “low control” is the most
dangerous job situation, and employees in this
group experience the highest level of fatigue. This
finding is consistent with Karasek’s theoretical
model and research evidence in industrial settings
in Europe and the United States. Furthermore, it was
found that low job control not only affects the
individual’s psychological state; it also affects
physical behaviors such as sitting and physical
activity levels.

On the other hand, the placement of many
employees in the '"active" group showed that
independence, authority, and participation in
decision-making can have a protective role against
fatigue and even cause intrinsic motivation,
increase the sense of ownership of tasks, and
reduce the feeling of lack of control.

The limitations of the study also emphasize the
need to use objective tools and design longitudinal
studies to determine more precise causal
relationships between job factors and fatigue.

Conclusion
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According to the findings of this study, it can be "high strain" situation (high demand and low
concluded that job fatigue is at a high level among control) experienced significantly higher levels of
the employees studied and that "lack of energy" is fatigue.

the main component of fatigue. Analysis of the job

situation showed that employees who worked in a
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