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Abstract

Background: The sustainability and strength of an organization strongly depends on the mental, physical, and physiological
health of its employees. The purpose of this study is to investigate the effect of fatigue and stress on the incidence of
musculoskeletal disorders, job performance and their relationship considering some demographic variables in this society.
Methods: This cross-sectional analytical study was conducted in 2017. The study populations were administrative employees
of the power plant, and sampling was done by census method. Three standard questionnaires about job fatigue and job
performance and Nordic questionnaire were distributed among 62 employees. Data were analyzed by SPSS 20; descriptive
statistics and Pearson correlation test. Results: All 62 samples were male, and the mean and standard deviation of their age
were 41.52 (7.71) years and the mean of work experience was 12.13 (6.25) years. According to the results, 53% of the
samples showed high and very high fatigue; the fatigue score was 3.96 that indicated the moderate level. The job
performance score was 38.3, which was considered at the low level. Also, there was an inverse and significant relationship
between fatigue and job performance (P = 0.03, r = -0.37), and there was a significant relationship between fatigue,

performance and neck and back areas (p <0.05).
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Introduction

ecently human resources are taken into
consideration as the key factors in the
success of organizations. In other words,
the power of organizations stems from the mental,
psychological and physical capabilities of their
employees.'Fatigue can be defined as the inability

to maintain the required power or lack of energy in

doing tasks.” Usually fatigue can be caused by
mental or physical disease, stress and inappropriate
work conditions.” Fatigue have negative effects on
job performance and social relationships, and can
impair physical and cognitive functions in the long
run.? In the United States, fatigue-related problems

that lead to accidents and reduction in productivity
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cost $ 18 billion annually.” One of the effects of
fatigue is known as reduction in the job performance
of the employees. Job performance is defined as the
degree of success in doing job tasks. A good
performance can increase the productivity of the
organization and promote the economy of the
society.® Job performance reflects the potential and
actual ability, strengths and weaknesses of employees,
which ultimately, along with an appropriate
assessment, can draw their career path in the
organization.” Improvement and development of job
performance can increase the skills and motivation of
employees through providing feedback and job
counseling, so employees can overcome their

weaknesses.®
Physical,

individual factors can cause musculoskeletal disorders

psychosocial,  organizational ~ and
in the work environments.” Working hours,
repetitions, and inappropriate postures are considered
as the factors causing these disorders."” According to
the results of some studies, individual factors such as
age, sex, body mass index and smoking have a
significant  relationship ~ with  musculoskeletal
discomforts.”!'Research has shown that increase in
fatigue and stress can affect the level of cognitive
performance, which can reduce the skills of
individuals."”” Research has shown that reducing the
physical and mental tensions of the employees in the
work environment can lead to working conveniently
and more focused, increasing cooperation and
accountability, reducing the number of absences and
delays related to disease and as a result job
performance will be improved.” According to the
study of Yip et al. conducted on nurses, there was a
significant relationship between the feeling of pleasure
in job, fatigue and the occurrence of low back pain in

* In a study by Frimour on the risk factors

nurses.'
affecting musculoskeletal disorders, fatigue has been
reported as one of the factors affecting pain in
different areas of the body.” According to a study

carried out by Kohnavard et al. on fatigue, stress and

job performance of dentists; with increase in fatigue,
job performance would be decreased.'®

Considering the multi factors causing fatigue,'” lack
of a specific source for fatigue’ and some fatigue
causing assumptions such as personal hygiene,
environmental conditions, long working hours,

8 and due to rare

inadequate rest, excessive stress'
studies in this regard in this industry, present study
was conducted to identify factors affecting fatigue
causing musculoskeletal discomfort. The aim of this
study is to identify the effective factors to decrease and
control these two variables in order to increase job
performance, improve the employees’ health and to
increase productivity and job satisfaction in the power

plant in the long run.

Methods

The present study was a cross-sectional analytical
study conducted in 2017 to investigate the effect of
fatigue on the incidence of musculoskeletal disorders
and job performance among the administrative staff of
the power plant. The study was conducted on 62 male
employees who were selected by simple random
sampling  method.  Before  distributing  the
questionnaire, the necessary licenses were obtained
from the security department and the administrative
department of the industry in order to confirm the
questionnaires. A briefing session was held for samples
and a written consent form was provided for them,
also samples were assured of the confidentiality of
information. Four following standard questionnaires
were used to collect data.  Demographic
Characteristics and Background Information: The
questionnaire included questions about age, work
history, marital status, educational level, height and
weight of staffs working in this unit.Nordic
Questionnaire: This questionnaire analyzes nine body
regions including neck, shoulders, back, waist, elbows,
hands, thighs, knees and legs for musculoskeletal
symptoms. Its validity in Iran has been calculated with
a correlation coeflicient of 91% and has been used in

several studies."”” Job Fatigue Questionnaire: Fatigue
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rate was measured by a questionnaire prepared by the
Ministry of Health, Labor and Welfare of Japan®' and
was standardized by Qassem Khani et al.”> The
questionnaire categorizes fatigue rates in four levels of
low fatigue (0-1), moderate fatigue (2-3), high fatigue
(4-5) and very high fatigue (6-7). This questionnaire
has been used in various studies to assess the level of
fatigue.

Job Performance Questionnaire: The Paterson Job
Performance Questionnaire was used to collect data
on job performance. The questionnaire has 15
questions with score range of 15-75; its validity and
reliability have been evaluated and approved by
various studies.'® Scores less than 40 are categorized as
low level of job performance, scores 40-60 are
categorized as average level of job performance and
scores over 60 demonstrate high level of job
performance. Questionnaires were distributed among
employees who had a work experience over one year
and were collected by the researcher after a specified
deadline. Data were analyzed by SPSS version 20. For
which, descriptive analysis, quantitative variables,
mean, standard deviation and range were calculated.
Data were analyzed using Pearson correlation

coefficient and Chi-square test.

Results
The study was carried out on 62 male employees in

Frequency

low moderate

a power plant. The mean age of the subjects was 41.52
(7.71) years and their working experience average was
13.13 ( 6.25) vyears. Regarding the fatigue
classification in four levels of low, moderate, high and
very high; 53% of staffs were at high and very high
fatigue levels. The average fatigue score of employees
was 3.96 ( 1. 54). Figure 1 depicts the percentage of
job fatigue among employees.

According to the job performance questionnaire,
61% of the subjects had low job performance and
only 7% have experienced high job performance.
The job performance average in the power plant staff
members was 38.3 ( 12.48) which was obviously at
the low level. Table 1 presents the frequency of
musculoskeletal ~ disorders and the correlation
between demographic variables, fatigue and job
performance. According to the results, the most
painful areas were related to the waist and neck and
the least frequency of pain was germane to the thighs
and elbows, and there was also a significant
correlation between body mass index and most body
parts (p <0.05).

According to Chi-square test, there was a
significant relationship between fatigue level, age
(p = 0.02) and educational level (p = 0.03).

According to Spearman test, there was not a
significant relationship between marital status, work

experience and the mean fatigue scores (p> 0.05).

high wvery high

Figure 1. Distribution of fatigue frequency among administrative staff of the power plant
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Table 1. Relationship between musculoskeletal disorders, demographic variables, fatigue and job performance among
the administrative staff of the power plant

Body organs The correllation coefficient :
Frequency (percent) Age work experience BMI Fatigue Job performance
Neck (66.10)41 0.38 0.21 0.24 0.29 0.16
Shoulder (61.30)38 0.41 0.44 0.34 0.51 0.38
Elbow (38.70)24 0.31 0.27 0.53 0.17 0.49
Hand (63.00)39 0.14 0.49 0.44 0.53 0.33
Back (71.00)44 0.33 0.42 0.28 0.32 0.28
Thigh (27.40)17 047 0.35 0.11 0.47 0.01
Knee (50.00)31 0.36 0.30 0.16 0.46 0.26
Leg (54.80)34 0.14 0.54 0.36 0.19 047

<005  **p<0.001

Table 2. Relationship between demographic variables, fatigue and job performance among the administrative staff of the power plant

Variable . p-value . .
Age  work experience BMI Marital statues Educational level
Fatigue 0.02 0.05 0.06 0.17 0.03
Job performance 0.07 0.04 0.02 0.19 0.23
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Figure 2. Frequency distribution of fatigue and job performance among administrative officers of the power plant

According to Table 1, there was a significant
relationship between fatigue and pain in neck,
shoulder, back and knee areas (p <0.05), also there
was a significant relationship  between  job
performance, wrist, shoulder and back pain (p
<0.05). According to the Table 2, there was a
significant relationship between age, educational
level and fatigue. As the age increases, the fatigue
level (r = 0.44) showed an increase and with the
decrease in educational level (r = -0.19), the fatigue
level was increased. Also, there was a significant and
reverse relationship between the variables of work
experience (p = 0.04, r = -0.26) and body mass index
(p = 0.02, r = -0.31) with the job performance.

According to Pearson correlation test, there was a

significant and inverse relationship between fatigue
and job performance (P = 0.03, r = -0.37), which
with an increase in the fatigue, employees' job
performance decreased. Figure 2 shows the
relationship between fatigue and job performance.
Staff members with very high der level did not have
high job performance while at low level of fatigue;

they had a high level of performance.

Discussion
In this study, the effect of fatigue on job

performance and musculoskeletal disorders in the staff
of the power plant was scrutinized. The average
fatigue score among administrative staff in the power

plant was 3.96 ( 1.54), which reveals a moderate level.
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This result is consistent with the result of Belghan
abadi et al.” which indicated a moderate level of
fatigue in workers. According to the results of the
Nordic questionnaire, the highest painful areas were
related to waist (71%) and neck (66%), and the
lowest painful area was related to thigh (27%). It
might be due to long working hours or the
inappropriate status of the chair and table, which
caused the unsuitable posture. In another study done
by Belghan Abadi et al.”” on musculoskeletal disorders,
occupational stress and fatigue in workers of a food
industry, the most painful area was waist and the least
one was reported in the thigh. In a study carried out
by Chobineh et al.” neck and waist were among the
most painful areas of the studied staff. Juul-Kristensen
et al.”* reported the highest incidence of abnormalities
in administrative staff in neck and waist area, which is
consistent with the result of the present study. Over
50% of the samples showed high or very high level of
fatigue, given that, 100% of them have experienced
pain at least in one area of the body. Consequently, it
can be concluded that fatigue can cause
musculoskeletal discomfort. The results also showed
that there was a significant relationship between age,
educational level and fatigue. These findings were
consistent with the results of Rezaei et al
investigating the relationship between duration of
fatigue, age and education.”” The most important
factors that cause this condition can be inappropriate
condition of the body during working hours, physical
exhaustion, age, obesity, work experience, long hours
of sitting, inappropriate chair  height, and
psychological factors. The impacts of these factors
have been proven in other studies and are consistent
with the result of the current study.”**

According to the results, 38 of the 62 samples had
low job performance with a score less than 30. Staff
with high work experience and high body mass index
had revealed low job performance. Having high
capability and motivation cannot guarantee job

performance, it is of utmost importance to improve
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the level of job performance by providing suitable job
conditions and eliminating organizational barriers.”
According to the Pearson correlation test, there was a
significant and inverse correlation between fatigue
score and job performance; those who had higher
fatigue score had lower job performance. According to
a study done by Kohnavard et al.'® on the degree of
fatigue, stress and job performance in prosthodontics
graduates, there was a significant and inverse
relationship between fatigue and job performance, also
there was no significant relationship between
demographic variables and job performance, which
was not consistent with the result of present study, in
which there was a significant relationship between
work experience, BMI and job performance. In a
study carried out by Yip, there was a significant
relationship between feeling of pleasure about work,
fatigue, low mood in the workplace and back pain. The
tedium of work with computers and control systems in
this unit and the high levels of fatigue and
musculoskeletal disorders in the neck, back and knees
have reduced the job performance of the staff. In the
individual,

environmental factors such as stress and heavy

workplace, organizational and

workload are factors that increase the fatigue which
results in the risk of physical health and musculoskeletal
discomfort that undermines the ability of individuals
and reduces the job performance of the staff.
Self-reporting was one of the limitations of this
study, which may cause inaccurate responses, so
participants were ensured that the data were
confidential and participants were given necessary
guidance while completing the information. Another
limitation of the current study was investigating male
samples, it is strongly recommended to do more
studies in similar industry with gender diversity and
more personnel in order to illustrate the relationship
between variables more effectively. Regarding the
effect of the level of education on job performance,
encouraging staff to continue their education and

conduct retraining courses is also recommended.
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