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Abstract

Background and Objective: Job fatigue is considered one of the factors
affecting the performance and productivity of workers in work
environments. Therefore, the objective of the present study was to
investigate the relationship between job fatigue and its dimensions with
fine motor skills in the production line workers of Sabzevar Cable Car
Company.

Materials and Methods: One hundred and forty-eight workers from the
production line of Sabzevar Car Company were selected as a sample. The
level of occupational fatigue of workers was measured using the standard
guestionnaire of Excessive Occupational Fatigue. In addition, the manual
and sorting skills of workers were estimated through a Board test. To
analyze the research data, Spearman's correlation coefficient test was used.
Results: The results of the Spearman correlation coefficient test showed that
there were negative and significant relationships between job fatigue and
the components of hand and finger dexterity skills, including manual skills
(r=0.188; P<0.022) and sorting skill r (r=-0.246; P<0.003). Additionally, a
statistically significant relationship was observed between the dimensions
of fatigue and coping skills (P<0.05).

Conclusion: According to the results of the present research study,
employers can prevent the occurrence of worker fatigue in industrial
environments by providing conditions such as shift breaks and performing
short-term activities with low intensity. Otherwise, another way to prevent
accidents and the production of defective products is to prevent tired
workers from performing fine manual activities such as assembling.
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Extended Abstract

Background and Objective

Fatigue refers to physical or mental exhaustion,
which decreases the physical capacity and
productivity and increases errors and injuries.
Occupational fatigue is derived from physical
fatigue (e.g., muscular movements), mental fatigue
(e.g., cognitive processing), and emotional fatigue
(including expression and regulation of emotions)
[1-4]. Physical fatigue is defined as a reduced
muscle or group of muscles' capacity to produce
energy after work is completed [5-8]. Mental fatigue
also causes changes in mood, feelings of tiredness,
and lack of energy in the workplace, resulting in a
decrease in cognitive activity during the workday
[9, 10]. Research shows that occupational fatigue,
whether physical, mental, or emotional, resulting
from work shifts [11], inappropriate postures,
repetitive and monotonous tasks, long work
intervals, insufficient rest, poor sleep quality [12],
occupational stress [13], noise pollution [14], and
organizational support [15], leads to increased
occupational fatigue and decreased performance
[16-18]. Therefore, given that occupational fatigue
of workers is among the main concerns in the
production sector and a key factor in safety and
health that cannot be controlled by managers and
officials in most industrial factories for economic,
social, and attitudinal reasons, evaluating the
physical abilities of workers under these conditions
is essential from an economic perspective for
employers [19-21]. Therefore, the present study
examined the relationship between occupational
fatigue of production line workers at Kaveh Khodro
Sabzevar Company and their fine motor skills and
dexterity of their hands and fingers.

Materials and Methods

This descriptive correlational study included all the
production line workers of Sabzevar Khodro Cable
Company as the statistical population. Considering
the possibility of participants dropping out of the
study, 148 eligible workers voluntarily participated.
After completing the consent form and being
informed about the procedures, participants
answered the demographic  questionnaire,
Edinburgh handedness questionnaire [22], and
Occupational Fatigue Exhaustion Recovery scale in
a quiet room at Kaveh Khodro Sabzevar Company
[23]. Then, after determining their dominant hand,
each individual participated in the pegboard test
(Figure 1) [24]. Mean and standard deviation
indices were used to describe the data, and the
Kolmogorov-Smirnov test was used to examine the
normal distribution of the data. Moreover, the
Spearman correlation coefficient was used to
investigate the relationship between research
variables. A P value of less than 0.05 was
considered statistically significant. The collected
data was analyzed using SPSS software (version 23).

Results

The findings related to demographic variables of the
participants, including age, height, weight, and
work experience, are reported in Table 1.

Table 2 shows the results related to workers'
superiority. The statistical description of the
variables of the occupational fatigue questionnaire
and the scores of the Pardoe test for twisting and
handgrip skills are presented in Table 3.

As seen in Table 4, the results of the Spearman test
indicated a significant negative correlation between
occupational fatigue and chronic fatigue with
handgrip skills, as well as a significant negative
correlation between occupational fatigue, chronic
fatigue, and acute fatigue with twisting skills.

Discussion

This study aimed to investigate the relationship
between job fatigue and fine motor skills in
production line workers at the Sabzevar
Automotive Cable Company. The results showed
that as job fatigue increased in the workers, hand
and finger dexterity (eye-hand coordination)
decreased. Additionally, a significant and positive
relationship was observed between inter-shift
recovery and the skill of wire twisting, indicating
better skill performance with increased inter-shift
recovery. Rezaei et al. demonstrated that mental
workload is likely to affect the frequency of
accidents and that workload adjustment through
working hours and rest periods is necessary [25].
Weies also showed that job fatigue has a negative
impact on skill, error rate, decision-making, and
safety [26]. Vu et al. demonstrated that night work
and lack of sufficient rest exacerbate fatigue in all
dimensions, which is consistent with the results of
this study [27]. Therefore, given that fatigue in work
environments is accompanied by decreased
alertness and processing ability, and given the
complexity and difficulty of wire twisting skills,
fatigue likely affects muscle coordination and
reduces the speed of neural transmission, which has
a greater impact on this skill [28-30]. Another
destructive function of fatigue is its negative effect
on the visual system [31-33]. Den Berg & Neely
showed that sleep deprivation and increased fatigue
significantly affect the visual and auditory systems
and lead to the destruction of simple reaction time
performance [34]. Boksem & Tops also found that
fatigue is associated with reduced cognitive and
behavioral performance efficiency [35]. Therefore,
it seems that fatigue among production line workers
is likely to lead to a decrease in performance in
hand and finger dexterity skills and wire twisting
skills due to increased cognitive load and decreased
information processing.

Conclusion

Based on the obtained results, there is a direct and
negative relationship between fatigue and fine motor
skills, including hand and finger dexterity and wire
twisting. Therefore, employers are recommended to
provide conditions in industrial environments, such
as inter-shift rest periods and low-intensity short-term
activities, to prevent job fatigue among workers.
Additionally, if workers experience job fatigue, they
should be prevented from engaging in repetitive,
monotonous, and delicate tasks during long working
hours on the production line to avoid producing
defective products.
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