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ABSTRACT

Introduction: Heat stress is a common environmental risk factor for many occupations, which can lead to
increased fatigue during cognitive tasks. Fatigue is a multifactorial phenomenon that is affected by various
environmental, physiological, and psychological factors, and can affect biomechanical, physiological,
and psychological components. This study focuses on the impact of environmental, individual, and
physiological factors, and burnout on general fatigue.

Material and Methods: This descriptive-analytical study was conducted among 189 employees of the
Iran Oil Company at both indoor and outdoor workstations. Heat stress was measured using the (WBGT)
index, and thermal strain risk was evaluated. Variables such as skin temperature, ear temperature, blood
pressure, and heart rate were also monitored. To assess general fatigue and occupational burnout, (MFI)
and the Maslach Burnout Inventory were completed by the employees.

Results: The results revealed that 79.9% of the employees were exposed to heat stress, with repair workers
experiencing the highest levels of emotional exhaustion (23/38), depersonalization (15/34), general
fatigue (10/00), and physical fatigue (9/05). Statistically significant relationships were found between heat
stress and fatigue and decreased motivation, between all components of burnout and general fatigue, and
between core temperature, blood pressure, and general fatigue (p<0.05). Notably, demographic factors
such as marital status, smoking status, and education level did not significantly influence fatigue scores.

Conclusion: Fatigue is strongly associated with heat stress, physiological variables such as body
temperature and blood pressure, burnout, personal habits such as sleep duration and exercise, and the
type of job. These findings suggest that in hot work environments, monitoring physiological variables and
environmental factors can help identify and address fatigue issues.
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1. INTRODUCTION to increased fatigue, a multifactorial phenomenon
Heat stress has become a common influenced by various environmental, physiological,

environmental risk factor for humans, particularly and psychological factors.

in hot work environments, due to the increasing Heatstressis oftenaccompanied by physiological

prevalence of global heat waves. Heat stress can lead changes and can significantly increase perceived

- - - - stress levels. Studies have shown a direct correlation
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between high job pressure and mental exhaustion,
leading to job burnout, a gradual process of
pessimism, reduced commitment, and fatigue. Job
burnout is a consequence of chronic work stress and
results in health changes among employees. This
syndrome is associated with attitudinal, emotional,
and cognitive damage, causing negative behaviors
towards work, colleagues, clients, and eventually
the individual themselves.

The oil and gas industry is a major sector in
Iran, where employees work in harsh conditions
with various harmful environmental factors,
leading to increased physical and mental fatigue
among workers. This study aims to provide a more
comprehensive understanding of the interaction
between environmental, personal, physiological,
and psychological components and their collective
impact on general fatigue.

2. MATERIAL AND METHODS

In order to investigate the impact of Heat stress
on physiological factors, burnout, and general
fatigue, this descriptive-analytical study was
conducted among 189 employees of Ahvaz Oil
Company. Heat stress was measured in indoor and
outdoor workstations with WBGT meter. Heart
rate, blood pressure, and body temperature were
measured according to International Standard
Organization (ISO9886-2004) in indoor and
outdoor workstations. The multidimensional
fatigue questionnaire (MFI) was used, consisting
of five subscales: general fatigue, physical fatigue,
reduced activity, reduced motivation, and
mental fatigue. To evaluate burnout, Maslachs
burnout questionnaire was used, which includes
three  dimensions:  emotional  exhaustion,
depersonalization, and personal accomplishment.
The data was analyzed using SPSS (version 24).
Descriptive statistics, ANOVA, independent t-test,
paired t-test, and Spearman’s correlation coefficient
were employed in the analysis.

3. RESULTS AND DISCUSSION

Results indicated that the average WBGT
index, the risk probability of thermal stress, and
the air velocity all differed significantly between
indoor and outdoor workstations in all factories,
in accordance with previous findings by Falahati et
al. Yazdani Rad et al’s research showed that most
thermal stress studies in Iran were conducted
between 2010 and 2016 in indoor industrial
environments in the cities of Isfahan, Tehran, and
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Asalouye, using predominantly the WBGT index.
Similarly, our research employed the WBGT index
to assess thermal stress.

The overall score for general fatigue was 43.78,
with general and physical fatigue exhibiting the
highest averages, in line with Dayant et al’s study
on offshore oil and gas extraction workers. A
possible explanation for the higher scores in these
sub-scales could be the physically demanding
nature of jobs in the oil industry, requiring heavy
lifting, physical activities, and working in sub-
optimal conditions.

The findings suggested a  significant
relationship between increased body temperature,
heart rate, and fatigue in the outdoor station,
which can be explained by the greater physical
activity, exacerbating the effect of heat stress in
the environment. Increases in body temperature
are associated with increased metabolic rate,
oxygen consumption, and heat production,
leading to decreased oxygen supply to muscles
and a disruption of aerobic energy circulation.
This disruption results in secondary fatigue. The
relationship between fatigue, heart rate, and blood
pressure can be attributed to the increased oxygen
demand in active muscles and the body’s response
to stress induced by physical activity.

The results of the study suggest that high
temperature conditions can lead to increased
fatigue and reduced motivation in people. In
individuals who experienced heat stress beyond
the standard, fatigue was found to increase as
body temperature increased. Excessive heat
stress can increase sweating, blood circulation,
and potentially cause fatigue by altering muscle
metabolism. Exposure to environmental factors
such as vibration, noise, temperature, and long
hours of work has been linked to a type of fatigue
that stems from mental and emotional exhaustion
related to work, which is often followed by job
burnout. Research has indicated that mental
and psychological fatigue can negatively impact
a person’s ability to control responses, process
information, and concentration, often leading
to job errors. As a result, mental fatigue can
be considered as one of the primary factors
contributing to decreased efficiency and overall
cognitive performance. Moreover, high levels of
inefliciency and burnout can significantly reduce
employee motivation, which in turn can negatively
affect productivity and overall performance in the
workplace.
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4. CONCLUSIONS

The present study investigated the factors
affecting general fatigue in hot work environments,
revealing the complex interplay between thermal
stress, physiological variables, job burnout,
and general fatigue. In hot working conditions,
consideration of physiological variables and
environmental factors can assist in predicting
and managing general fatigue. Improving
environmental conditions and providing solutions
to reduce the physiological load on employees can

increase productivity and health. Furthermore,
the simultaneous attention to environmental,
physiological, and psychological factors in work
environments is critical to developing effective
interventions and strategies aimed at reducing the
adverse effects of harmful factors.
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