JHSW

OPEN ACCESS

Journal of Health and Safety at Work 2024; 14(2): 334-336
TUMS

ORIGINAL RESEARCH PAPER

Investigating the Mediating Role of Chronic Fatigue in the Relationship
Between Mental Workload and Work Ability with Cognitive Failure:
A Path Analysis Study in Micro and Small Industrial Workshop workers

Rohollah Fallah Madvari, Reyhaneh Sefidkar?, Reza Raeisi®”, Gholamhossein Halvani’, Reza
Jafari Nodoushan’®

1Department of Occupational Health Engineering, School of Public Health, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran

2Department of Biostatistics and Epidemiology, School of Public Health, Shahid Sadoughi University of
Medlical Sciences, Yazd, Iran

3Department of Health, Safety and Environment, School of Public Health, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran

Received: 21 -4 - 2024 Accepted: 11 -6 - 2024

ABSTRACT

Introduction: Considering the abundance and the large number of workers employed in micro and small
industrial workshops in Iran and the importance of workers’ health, the present study aimed to investigate
the mediating role of chronic fatigue in the relationship between mental workload and work ability with
cognitive failure using path analysis.

Material and Methods: This study was conducted using a cross-sectional design on a sample of workers
employed in micro and small industrial workshops in the city of Eghlid. Data were collected utilizing various
measures, including demographic and occupational information questionnaires, the NASA Task Load Index
(NASA-TLX), the Work Ability Index (WAI), and guestionnaires for chronic fatigue and cognitive failure.
The correlation test and path analysis modeling were used in SPSS (version 24) and AMOS softwares to
investigate the relationship between variables.

Results: The mean scores of mental workload, work ability, chronic fatigue, and cognitive failure
were 69.63, 35.20, 15.58, and 53.30, respectively. The values of the goodness of fit indices lead to

the confirmation of the conceptual model by the research data. Also, based on the findings of the path
analysis, the current research model has a good fit (CFI=1.00, GFI=0.998, NFI=0.999, AGFI=0.98 and
RMSEA=0.003(0.00,0.169)).

Conclusion: The path analysis results indicate that chronic fatigue plays a significant mediating role

in the relationship between mental workload and work ability with cognitive failure. A better understanding
of the mediating mechanisms and complex effects of these relationships can contribute to improving the
management of chronic fatigue and enhancing cognitive performance in the workplace.

Keywords: Chronic fatigue, Mental workload, Work ability, Path analysis, Micro and small industrial
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1. INTRODUCTION

Micro, small, and medium-sized workshops
play an essential role in job creation in most
countries. However, this type of business comes

* Corresponding Author Email: rezaraeisi67@gmail.com

Copyright © 2024 The Authors.
Published by Tehran University of Medical Sciences

with multiple challenges associated with a decline
or absence of productivity, unfavorable working
conditions, and high vulnerability to economic,
political, and environmental challenges. However,
there is limited knowledge of the psychological
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and social working conditions of micro and
small workshops. According to the Ministry of
Cooperatives of Indonesia in 2019, micro, small,
and medium-sized workshops attracted 96.92% of
the workforce, of which 89% and 4.81% were for
micro and small workshops, respectively.

One of the most widely used concepts
in ergonomics and human factors is mental
workload, which represents a highly significant
topic. In simple terms, mental workload refers to
the level of effort exerted by the mind during task
performance and is fundamentally linked to an
individual’s cognitive abilities and how information
is received and processed, ultimately leading
to decision-making and actions. Work ability
refers to a worker’s assessment of their ability to
continue working in a job, considering the job’s
characteristics and associated resources. Cognitive
failure can be understood as minor errors in
thinking reported by both clinical and non-clinical
individuals in their daily lives.

Fatigue is a complex biological phenomenon
that occurs as a result of wakefulness time, time of
day, workload, health, and lifestyle outside of work.
Currently, the working population in Iran and
other countries is also rapidly aging. If the physical
and mental abilities of workers do not match the
occupational requirements, it can potentially cause
multiple problems in the areas of safety, health,
reduced productivity and increased costs associated
with layoffs of workers. Therefore, assessing and
improving work ability is extremely important
for maintaining and enhancing occupational
environment conditions.

Micro and small industrial workshops
are less covered and monitored by health
and safety organizations for various reasons.
This is due to their limited output and fewer
resources in these workshops. In addition,
most employers in these workshops (especially
micro workshops) are owners of the workshops
themselves, and due to their inclination to reduce
costs and increase production speed, they may
use shortcuts and non-standard methods in their
agenda. These issues cause physical and mental
problems in the workers of these workshops.
Considering the mentioned conditions, it is
crucial to conduct this research to examine
the effect of mental workload and work ability
on cognitive failure and the mediating role of
chronic fatigue in this relationship. Path analysis
will be conducted in this field to examine the
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relationship between the mentioned variables and
by improving the understanding of this relationship
and its effects, the conditions of workers in micro
and small industrial workshops can be improved.

2. MATERIAL AND METHODS

This cross-sectional study was conducted
using a stratified random sampling method.
Different types of industrial workshops were
classified into subgroups, and random samples
were selected from each subgroup based on the
number of employees working in that subgroup
to determine the sample. This study included
247 male workers employed in micro and small
industrial workshops in the city of Eghlid.
The selected workshops encompassed various
occupations, such as welding, aluminum
manufacturing, turning, carpentry, mechanical
repair, car painting, and cabinetry.

The criterion for considering the studied
occupations was the employees need to perform
physical and mental activities. Inclusion criteria
were employment in small workshops that
were active in different types of occupations.
Participants had to have at least a year of
experience in such workshops and be interested
in collaborating and participating in this research.
Their disapproval of the company and another job
were among the other conditions.

This research was approved by the Ethics
Committee. The research purpose and procedure
were first described for the selected employees to
carry out the research work. Then, the subjects were
assuredabouttheconfidentiality oftheirinformation
asked for voluntary participation in the research.
The data required in this study were collected by
questionnaires of demographic and occupational
information, mental workload questionnaire
(NASA-TLX), work Ability index (WAI), chronic
fatigue questionnaire, and cognitive failure
questionnaire before shift work and during rest.

The research data were described using
frequency tables, means, and standard deviations,
while correlation analysis was used to examine the
relationships among variables. Path analysis was
also conducted to investigate the establishment of
the conceptual model of interest in this study. CFI,
GFI, NFI, AGFI, and RMSEA indices were used to
assess the validity of the path analysis model. Data
analysis was performed in SPSS (version 24) and
AMOS softwares.
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3. RESULTS AND DISCUSSION

The mean and standard deviation results of the
variables of mental workload, work ability, chronic
fatigue, and cognitive failures show overall mean
scores of 69.63, 35.20, 15.58, and 53.30 for mental
workload, workability, chronicfatigue,and cognitive
failures, respectively. The results of parametric and
non-parametric statistical tests between demogra-
phicand occupational information and the variables
of mental workload, work ability, chronic fatigue,
and cognitive failures show significant differencesin
the means of these variables based on demographic
and occupational categories. Besides, there is
a significant and direct relationship between mental
workload and cognitive failures and chronic fatigue
and also a significant and inverse relationship
between work ability and mental workload, chronic
fatigue, and cognitive failures. There is a significant
and direct relationship between chronic fatigue and
cognitive failures.

Path analysis was employed to examine
the establishment of the proposed conceptual
model.  Goodness-of-fit  indices, including
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CFI=1.00, GFI=0.998, NFI=0.999, AGFI=0.98, and
RMSEA=0.003 (0.00, 0.169), confirmed the model’s
fit to the research data. Based on the estimated
regression coefficients in the examined model, the
effects in all paths are significant.

The present study had certain limitations,
including its focus on workers in micro and small
industrial workshops in the city of Eghlid. Therefore,
caution should be taken when generalizing the results.
It is also recommended to conduct future research
in different cities of the province and compare the
results. In addition, the mediating role of other
variables such as work ability should be considered.

4. CONCLUSIONS

The results of this study show that mental
workload, work ability, cognitive failures, and
chronic fatigue states are significantly correlated.
Based on these relationships, ergonomic and
management interventions targeted to reduce
chronic fatigue, increase the work ability, and
improve cognitive failures of employees can have a
positive impact on their performance and health.
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