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Abstract

The main goal of the current research is to determine the relationship between the level of aerobic
fitness and planning and problem solving in firefighters of Babol city. The method of this
research is a description of the correlation type and in terms of the applied goal. The statistical
population of the research consists of 138 employees of the fire department of Babol city, all of
whom were in the age range of 25 to 45 years, 108 people participated in this study based on the
inclusion criteria. Bruce's test was used to measure aerobic capacity and Tower of London test
was used to measure participants' planning/organization. Also, occupational stress questionnaire
was used to check the level of occupational stress. To analyze the data, the correlation coefficient
was used at a significance level of 0.05. The findings showed that there is a significant
relationship between the level of aerobic fitness and job stress (P=0.000). Between the level of
aerobic fitness with the total time of the test (P=0.174) and the delay time of the test (P=0.335)
There was no significant relationship with Tower of London, but there is a significant
relationship with the test time (P=0.018) and the overall result (P=0.000). The results of this
study demonstrated Increasing aerobic fitness reduces occupational stress and improves
cognitive performance in firefighters. Therefore, paying attention to the physical fitness and
increasing the aerobic capacity of these people in order to reduce occupational stress and increase
the power of cognitive performance in dangerous and challenging situations leads to greater
productivity and health of the human force.
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Extended Abstract
Background and Purpose

The physical, emotional, and psychological risks that firefighters face during their work activities
lead to occupational stress, which reduces the level of safety at work and can affect various
psychological and physical aspects of the person . One of the most important cognitive functions
in firefighters’ services is proper planning and problem solving in stressful and tense situations.
Stress causes individuals to lose the resources they need to pay attention to and evaluate the
environment and cope with the threat, and the individual's ability to process task-related
information decreases (Coehoorn et al., 2020).

Aerobic fitness is one of the most important factors required for firefighters, which helps them
to perform activities such as lifting and carrying firefighting equipment and victims with less
fatigue and greater safety. On the other hand, there is also a positive relationship between
increasing aerobic fitness and cognitive performance. Improvement in aerobic fitness helps to
increase the efficiency of cognitive and mental performance of individuals and helps firefighters
to make the right decisions and show quick and timely reactions in various operations (Williams-
Bell et al., 2016). For this reason, one of the most important factors in the career success of
firefighters is their level of physical activity and aerobic fitness. Based on the search conducted,
no study in this field was found that examined the relationship between the level of aerobic
fitness with job stress and planning and problem solving of firefighters. Therefore, the purpose
of the present study is to investigate the relationship between the level of aerobic fitness with job
stress and planning and problem solving in firefighters in Babol city.

Materials and Methods

The present study is a descriptive correlational study and is applied in terms of purpose. The
statistical population of the study included 138 employees of the Babol City Fire Department in
the age range of 25 to 45 years, of which 108 people participated in this study based on the entry
criteria and after filling out the consent form. Eligible individuals were selected and then the
participants were present in the laboratory and performed the Tower of London test, and then the
maximum oxygen consumption of the individuals was measured using the Bruce test.

Bruce Test: The Bruce test was used to measure aerobic power and maximum oxygen
consumption. This test is performed on a treadmill and has seven stages (Gh. Sharifi, M.
Shokravi, 2007). Tower of London Test: This test is to measure the ability to plan/organize and
solve problems. The individual will be faced with 12 problems. The validity of this test has been
reported to be 0.79 (Lezak, 2004). Job Stress Questionnaire: It has 35 questions that examine
job stress in seven subscales. Its Cronbach's alpha was 0.74 (Marzabadi & Fesharaki, 2011).
Statistical Method: To examine the research hypotheses, Spearman and Pearson correlation
coefficients were used at a significance level of 0.05 using SPSS software version 26.

Results
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Table 1 shows, that there is a significant relationship between the level of aerobic fitness and the
job stress of individuals. The obtained correlation coefficient of 0.559 shows that there is a
positive and direct relationship between these two variables.

Table 1. Investigating the relationship between aerobic capacity and job stress

Correlation coefficient P value Result
ificant relationship 0.000 0.559

Table 2 shows that as aerobic capacity increases, the problem-solving time decreases. On the
other hand, a significant relationship is also shown between the overall outcome component and
the aerobic capacity of firefighters (P=0.000).

Table 2. Investigating the relationship between aerobic capacity and planning / problem solving

components of the Correlation P value

Tower of London coefficient

Total test time -0.132 0.174
Aerobic fitness level Delay time -0.094 0.335

Test time -0.227 0.018

Overall result -0.611 0.000

Conclusion

The results of this study showed that there is a significant relationship between the level of
aerobic fitness and occupational stress of firefighters. Physical activity increases blood flow and
the release of endorphins, which increases happiness and euphoria, a feeling of well-being, and
overcomes stress and restlessness (Williams-Bell et al., 2016). Also, increasing serotonin levels
as a result of increasing physical activity and aerobic capacity causes positive mood changes and
reduces stress. Reducing the secretion of the hormone cortisol creates a balanced mental and
emotional state in the individual (Pantzar et al., 2018).

Other results of the study showed that there is no significant relationship between maximum
oxygen consumption and the total test time and the delay time of the Tower of London test, but
there is a significant relationship between the level of aerobic fitness and the test time and the
overall result of the Tower of London test. The overall result is one of the most important
components in the Tower of London test, which indicates the ability to solve more difficult
problems. In order to solve the problem successfully, people need to regularize, maintain and
execute the plan, and revise the plan immediately, which are the main characteristics of working
memory (Lezak, 2004). The results of this study did not show a significant relationship between
aerobic fitness level and the delay time of the Tower of London test. Perhaps one of the reasons
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why this relationship was not significant refers to the job characteristics of firefighters, who
require a mental design to make the best decision in operations and accident scenes before
starting the action. Therefore, it seems that the participants of this study also designed a general
movement pattern (increase in delay time) in performing the Tower of London task and then
reached the result with the least mistakes and the fastest time in performing that pattern.

According to the results, it is recommended that managers and policymakers give more
importance to regular physical activity programs for firefighters and monitor their aerobic
capacity and physical fitness through regular and periodic examinations. They also use incentive
mechanisms to increase aerobic fitness and reduce work-related accidents and occupational
hazards in this profession.
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