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Abstract. This study aims to determine the mental workload of 15 respondents at PT. X in the morning 

shift and night shift, as measured by the Swedish Occupational Fatigue Index (SOFI) method. The highest 

value of the morning shift fatigue index dimension is found in the lack of energy factor with a value of 

3.97, while in the night shift, the highest value is in the sleepiness factor with a value of 3.13. The fatigue 

index of workers is considered to be still high and work system improvements are needed.

1 Introduction 

 The imbalance between the number of workers and 
excessive activity in a company can cause workloads, 
both physically and mentally [1]; [2]; [3]. PT. X is a 
job shop, sheet metal, and pipe metal manufacturing 
company that makes products made from sheet metal 
and metal pipes consisting of various types of materials 
from aluminum, zinc, stainless, and iron. PT. X in its 
main production uses machines, but not all machines 
are automatic, there is still a manual process carried out 
by the operator of each machine, such as in the cutting 
division, the operator must take the product that has 
been processed by hand and put the scrap in the place 
provided. This requires more physical strength because 
often the products and scraps that are taken are very 
heavy and difficult to carry [4]; [5]; [6], so sometimes 
two people have to lift them to carry them. Long 
Program, machine error is a mental burden faced by 
machine operators. Sometimes there are products that 
require a long time to cut, such as one plate that takes 2 
hours to cut on a laser machine, the operator is very 
unemployed and can even feel tired or sleepy due to 
boredom waiting, the machine suddenly crashes and 
stops, the operator must find the source of the problem 
in the machine which sometimes leads to having to call 
an expert technician to fix it. 

The bending process also requires a high mentality 
in logical thinking and precise calculations [7]; [8]; [9], 
this sometimes makes the operator think for a moment 
to digest the image and relate it to an existing program 
so that mistakes do not occur when bending the 
product. After doing the bending process continued 
with the welding process. The mental burden received 
by the welding operator is that when welding small 

products, the operator must adjust the gas pressure, 
heat pressure, and others to match the desired product, 
if an error occurs during welding it can cause product 
defects such as bent, melted, charred, even can be 
perforated and unwanted things happen if the product 
that has been welded enters the finishing process, there 
are often parts of the product that have holes. 
Especially in the weld joint, which makes the finishing 
operator bring the product with visible holes and ask 
the welding operator for a patch [10]; [11]; [12], which 
can sometimes interfere with work because they have 
to adjust the level of gas pressure, heat, etc. In addition, 
another problem is that if the gas cylinder from the 
welding has run out, the operator must replace it by 
rotating a tube that is heavy and tall enough to be 
carried to the empty tube holder and bringing a new 
tube to be installed in the welding machine [13]; [14]; 
[15]. The finishing process can be said as the last 
process of the production line [16]; [17]; [18]; [19], in 
this process objects or products that have been 
connected through welding will be ground to make 
them look smooth and neat and then polished and 
polished on the final surface according to the 
customer’s requests. The problem is that when 
finishing with small products, high concentration is 
required because it is very risky for work accidents to 
occur [20]; [21]; [22]. With the above problems, the 
Swedish Occupational Fatigue Index (SOFI) method is 
used to measure the mental workload of production 
department workers [23]; [24]; [25].  
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2.1 Mental Workload 

 The occurrence of major accidents caused by 
human error is influenced by the mismatch between the 
tasks and capabilities of human operators in the socio-
technical system design [26]; [27]; [28]. The existence 
of errors that occur is often caused by defects in mental 
processes such as distraction, low motivation, low 
alertness, mental overload, and fatigue in workers [29]. 
Errors made by control room operators have become 
one of the main causes of major accidents in the world, 
especially in the Indonesian work industry [30]; [31]; 
[32]. Because the effect is the effect on the intensity of 
human error and performance, the mental workload is a 
major emergency and an important problem in a 
complex work system to find a solution [33]; [34]. 
Mental workload is a complex construction, and multi-
dimensional [35]; [36]; [37]. The idea of "what is 
mental workload" has been discussed by many 
researchers, but there is no definite definition because 
of its multidimensional and complex nature. Overall, 
the decline in company performance is caused by 
mental workload, especially on tasks that require 
shared resources. 

2.2 Mental Fatigue  

 Mental fatigue is a psychobiological state caused 
by the demands of prolonged cognitive activity [38]; 
[39]; [40]. Mental fatigue is a psychobiological state 
that arises from engaging in prolonged cognitive 
activity, which can be mentally demanding and taxing. 
It is characterized by feelings of tiredness, reduced 
alertness, decreased ability to concentrate, and 
impaired cognitive performance. The brain consumes a 
significant amount of energy during cognitive tasks, 
and over time, the brain's resources can become 
depleted, leading to mental exhaustion. When mental 
fatigue sets in, it becomes harder to sustain high levels 
of cognitive performance, and individuals may 
experience a decline in their ability to think clearly, 
make decisions, and retain information. This situation 
greatly affects the performance of an individual 
negatively. Working on tasks that require a lot of 
cognitive activity over a long duration can lead to 
mental fatigue. Subjectively, individuals who 
experience mental fatigue will feel a feeling of reduced 
ability to carry out activities. If individuals already feel 
they have a sense of inability to do work due to mental 
fatigue, this will have serious consequences on the 
company's performance, not only decreasing results or 
profits but also the possibility of employees who have 
the potential to resign from the company. To counter 
mental fatigue, it's essential to take regular breaks 
during periods of intense mental activity and ensure an 
adequate amount of restorative sleep each night. 
Physical exercise, mindfulness practices, and engaging 
in enjoyable activities can also help alleviate mental 
fatigue and improve overall cognitive function. 
Additionally, maintaining a balanced and healthy 
lifestyle can contribute to reducing the impact of 
mental fatigue. This requires special attention from the 
company. 

2.3 Work shifts 

 A work shift is a scheduled period of time during 
which employees work [41]; [42]; [43] . It is a way for 
organizations to manage working hours, especially 
when their operating hours exceed the standard 8 hours 
in a day or when they need to provide coverage for a 
full 24-hour period [44]; [45]; [46]. Work shifts consist 
of the morning shifts, day shifts, and night shifts. Every 
organization has a different work shift system. 
According to the International Labour Organization. 
the work shift system includes fixed shift and rotating 
shift systems [47]; [48]; [49]; [50]. Certain groups of 
workers who always work in the same shift get what is 
called a fixed shift. Meanwhile, the rotating shift will 
schedule varying working times over time, which lets a 
worker work from morning to evening shifts, from 
evening shifts to night shifts, or from night shifts to 
morning shifts. 

3 Research Method  

 This research method is the Swedish Occupational 
Fatigue Index (SOFI) method. 15 Respondents/workers 
are given a questionnaire containing questions from the 
5 dimensions of the SOFI method, namely lack of 
energy, lack of motivation, sleepiness, physical 
exertion, and physical discomfort which will measure 
mental workload subjectively.  

4 Result and Discussion 

4.1 Data Collection 

 Data collection was carried out on 15 production 
workers in one shift. There are 4 workstations in the 
production section, namely cutting, bending, upper 
welding, and lower welding. A recap of employee data 
based on years of service can be seen in the table 
below. 

 
Table 1. Working period 

 

Variable Type Number Percentage 

Working 
period 

< 2 years 1 7 

2-5 years 5 33 

6-10 years 6 40 

11-15 years 3 20 

 
Workers were given a Swedish Occupational Fatigue 

Inventory (SOFI) questionnaire to fill out. SOFI 
Questionnaire data is used to determine the average of each 
dimension in the morning shift and night shift, namely lack 
of energy, lack of motivation, sleepiness, physical exertion, 
and physical discomfort to determine the level of work 
fatigue. 
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4.2 Data Processing 

 Based on the results of questionnaires by workers 
in the production sector on the morning shift at PT. X 
obtained the average of each dimension according to 
the Swedish Occupational Fatigue Inventory (SOFI) 
method as follows: 

 
Table 2. Average dimensions based on the SOFI method 

 

Dimensions Average 

Lack of energy 3,97 

Physical exertion 2,66 

Lack of motivation 1,78 

Physical discomfort 1,53 

Sleepiness 0,44 

Sum average 2,08 

 
Based on the table above, the dimension with the 

highest total average is lack of energy with an average 
value of 3.973. The dimension that has the smallest 
average is the sleepiness dimension with an average 
value of 0.44. Based on the SOFI questionnaire of 15 
workers in the production sector on the morning shift, 
the results of the fatigue level in the low category were 
0%, the medium category was 100% with 15 workers, 
and the high category was 0%. Thus, it can be 
concluded that the level of fatigue of production 
workers based on the SOFI questionnaire is in the 
medium category. 

Based on the results of questionnaires by workers 
in the production sector on the night shift at PT. X 
obtained the average of each dimension according to 
the Swedish Occupational Fatigue Inventory (SOFI) 
method as follows: 

 
Table 3. Average dimensions based on the SOFI method 
 

Dimensions Average 

Lack of energy 2,84 

Physical exertion 2 

Lack of motivation 1,49 

Physical discomfort 1,77 

Sleepiness 3,13 

Sum average 2,24 

4.3 Recommendation 

Recommendations for proposed improvements that can 
be used for PT. X, in the form of improvements to the 
work system, in order to add 1 division of workers who 
are tasked with only operating the fork-lift to move 
products that have been completed by the previous 
operator to the operator afterward, so that the machine 
operator production can work productively, it aims to 

reduce the physical activity of workers. The company 
is also proposed to give appreciation for the 
achievements/performance that have been done by 
employees such as giving bonuses, allowances, etc. As 
well as providing punishment if a worker does not do 
the work in accordance with the procedures that have 
been given by the company. 

For suggestions for workers to take adequate rest, 
by doing power naps, namely sleeping for a while for 
30-45 minutes before work, this is able to increase 
one's awareness. And maintain a normal sleep pattern 
of 7-9 hours per day. Workers are also advised to eat 
nutritious food and avoid eating spicy and high-fat 
foods too often because they can interfere with 
workers' digestion and sleep patterns. On the side lines 
of work activities, workers are advised to do 
ergonomic exercises and relaxation/neck stretching 
movements such as head drops, shoulder blade 
squeeze, prone extension, etc. 

5 Conclusion 

 Based on the results of data processing as many as 
15 respondents who did the morning shift and night 
shift, it can be concluded that the mental workload on 
the morning shift and night shift using the SOFI 
method is found in the medium category with a total of 
100%. While the highest dimension in the morning 
shift with an average value of 3.97, namely lack of 
energy (lack of energy), then physical activity 
(physical exertion) with a total average of 2.66, then 
lack of motivation (lack of motivation) with a total 
average 1.78, then physical discomfort with a total 
average of 1.53. And for the highest dimension on the 
night shift with an average value of 3.13, namely 
sleepiness, then lack of energy (lack of energy) with a 
total average of 2.84, then physical activity (physical 
exertion) with a total average of 2, then lack of 
motivation with a total average of 1.73. 
 Work fatigue can occur due to external factors 
such as age, history of illness, hours of sleep, and 
distance from home to work. Determination of rest 
time through the calculation of the energy consumption 
needed during work which is converted into the need 
for rest time during the work process in all work 
divisions (Rt = 0), which means that the 60-minute rest 
period is sufficient. 
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