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Abstract. Regional Disaster Management Agency (RDMA) workers must be on standby and respond for 24 hours,
especially if there are emergency. This causes demands on workers and workers become fatigue. The aim of this
study is to analyze the factors that influence work fatigue in Tuban Regency’s RDMA workers. This research
includes analytical and observational with a cross sectional design. The study was conducted on 56 workers with
a simple random sampling system. The dependent variable studied was physical and mental fatigue, while the
independent variables consisted of work factors (working hours and workload), emotional demands
(responsibility), and organizational demands (work shifts). Data collection was carried out by direct
measurement, questionnaires, interviews, documentation and observation then processed with Structural
Equation Modeling-Partial Least Square (SEM-PLS). The factors that affect work fatigue are work factors (t
statistics = 3.643 and p-values = 0.000) and organizational demands (t statistics = 3.086 and p-values = 0.002),
while emotional demands have no effect (t statistics = 0.950 and p-values = 0.342). Loading factors of physical
work fatigue (0.917) and mental work fatigue (0.916) are almost the same, so they have the same contribution as
a measure of fatigue. Workers who experience work fatigue should conduct regular medical examinations, know
the workload limit for one day, organize sufficient work time, regularly rotate work time, stretch in the middle of
work activities, prepare work music and videos during breaks.
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1. INTRODUCTION
In every workplace there will definitely be occupational risks consisting of work
accidents and occupational diseases. Research conducted by Dewi (2021) states from
Employment Social Security Agency data that in 2018 in Indonesia there were 114,148 cases
of accidents in the workplace and in 2019 there were 77,295 cases. This shows a decrease in
workplace accidents by 33.05%. One of the occupational risks in every type of work is fatigue.
The ILO states that almost every day 2 million workers die due to work accidents caused by
occupational fatigue factors (Rio et al., 2020). Occupational fatigue is a complete criterion that
does not only concern physical and psychological fatigue but has more to do with a decrease
in physical performance, a feeling of fatigue, decreased motivation and decreased work
productivity (Mardiana & Fachrudy, 2022). The causes of fatigue including work factors,
emotional demands, and organizational demands.
Work factors consist of length of working time and workload. The length of time a
person works properly in a day is generally 6-10 hours. Extending the working time more than
the ability to work long, working with prolonged time there is a tendency for fatigue, health

problems, diseases and accidents and dissatisfaction (Suma’mur, 2014). Meanwhile, workload
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is the amount of individual work that must be done (Komarudin., et al., 2016). If the workload
given to someone is not adjusted to the ability of the worker, it will risk the quality of health
and the results of the work itself.

Emotional demands according to The Bucket Model theory consist of responsibility,
worry, and conflict 1. According to Alex (2006) responsibility at work is to do the job
thoroughly, so the work is more improved, quality and can be accounted. Responsibility
according to Yusuf (2018) affects employee performance. When workers get trust from
organizations, they need to keep it as good as possible, and carry out what has been directed
properly and correctly (Heryyanto,2022). Meanwhile, organizational demands or work shifts
are all hour arrangements, as a substitute for or in addition to working hours %, Work shifts
can be permanent or temporary according to workplace needs recommended by company
management which are often irregular (Ananda & Mustopa, 2023).

One type of work that can cause physical and mental fatigue is Regional Disaster
Management Agency (RDMA) workers. RDMA workers have an obligation to provide
services to the community and be on standby 24 hours. RDMA is formed in each city, and the
RDMA of Tuban Regency has several fields in the implementation of its duties, consisting of
the prevention and preparedness field, the emergency and logistics sector, and the rehabilitation
and reconstruction. Therefore, researchers want to conduct research on the influence of work
factors, emotional demands, and organizational demands on fatigue in RDMA workers in
Tuban Regency with the aim of increasing worker productivity by minimizing the occurrence

of fatigue.

2. METHODS

This research is a quantiative research, when viewed from the way data collection is
included in the type of observational research and analytical research, namely explains why
and how the influence or relationship between variables through hypothesis testing M2, This
study uses a cross-sectional research design, namely collecting data in one observation.

This research was conducted at the RDMA of Tuban Regency, Indonesia. The research
was conducted using questionnaires, interviews, direct measurements, and observations. The
total number of RDMA Tuban workers was 65, and the sample was 56 people with simple
random sampling method. The independent variables in this study are work factors (length of
working time and workload), emotional demands (responsibility), and organizational demands
(work shifts). While the dependent variable in this study is physical and mental fatigue. The

instruments used reaction timer, questionnaire KAUPK2 Work Fatigue Questionnaire,
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stopwatch, pulse oxymeter, and questionnaire Chester I model by Barnard (2008) for
responsibility. Inferential analysis in this study used SEM (Structural Equation Modeling)
analysis to see the effect between the independent variables on the dependent variable.

3. RESULTS AND DISCUSSION
Table 1. Distribution of Mental Work Fatigue

Mental Work Fatigue n %

Less Fatigue 22 39.3
Fatigue 27 48.2
Very Fatigue 7 125

Measurement of mental fatigue used a questionnaire method and interviews conducted
after work using the KAUPK?2 questionnaire. Based on Table 1, it is known that the majority
of RDMA workers in Tuban Regency experienced fatigue as many as 27 respondents or 48.2%.
Workers in the tired category are dominated by office workers such as the secretariat division.
However, there are field workers who also experience mental fatigue, this is because there is a
sinking ship incident, while office workers also worked overtime.

Table 2. Distribution of Physical Work Fatigue

Physical Work Fatigue n %
Normal 39 69.6
Light Fatigue 16 28.6
Fatigue 1 1.8

Measurement of physical fatigue used reaction timer. From Table 2, it is known that the
majority of Tuban Regency’s RDMA workers experienced normal physical fatigue as many as
39 workers or 69.6%. These results are dominated by prevention and preparedness workers
such as secretariats. Mild and moderate work fatigue in this study was dominated by field
workers such as the Rapid Response Team (TRC) in emergency and logistics.

Table 3. Distribution of Work Factors

Work Factors n %
. . <8 hours in a day 27 48.2
Length of Working Time > 8 hours in a day 29 518
Light 37 66.1
Workload Medium 19 33.9

Measurement of length of working time used questionnaires and interviews, while
workload with pulse rate was measured using a pulse oxymeter. Based on Table 3, the majority

of RDMA workers in Tuban Regency work > 8 hours a day as many as 29 respondents or
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51.8%. Of these 29 workers, there were 20 workers (68.9%) who performed tasks in the
emergency evacuation of sinking ships. As for workload, the majority of workers have a light
workload, as many as 37 workers or 66.1%. This is because at the time of the research, there
were only 15-20 workers who helped evacuate the sinking ship search.

Table 4. Distribution of Emotional Demands (Responsibility)

%

Responsibility n
Medium 39 69.6
High 16 28.6

In this study, responsibility was measured using questionnaires and interviews. From
the results of the study, it was stated that the majority of RDMA workers in Tuban Regency
had high responsibility, namely 45 workers or 80.4% of the total respondents. In almost all
divisions, workers have high responsibility, to balance the workload given by workers.

Table 5. Distribution of Shift Work

Shift Work n %

Morning 39 69.6
Afternoon 6 10.7
Night 11 19.7

RDMA Tuban Regency consists of three work shifts, the results of the study state that
the majority work in the morning shift, namely 39 workers or 69.6%, because in the first shift
there are office and field workers. At the time of the research, many workers from other shifts
were helping with the search for sunken ships which was carried out from morning to night

and continued the next day.
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Figure 1. Path Diagram Inner Model Analysis
The results of data were processed using SmartPLS. (1) Outer model analysis is carried
out to determine whether the indicator results can support latent variables or not. The outer
model analysis shows the loading factor value and the AVE (Average Variance Extracted)
value. If the resulting loading factor value is> 0.7 and the AVE value is> 0.5, it can be said that
the variable is valid.
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Table 6. Distribution of Loading Factor and AVE’s Variables

Latent Variable Observed Variable Loading t-statistic p Values AVE
Factor

Work Fatigue Physical fatigue 0.917 54.231 0.000 0.840
Mental fatigue 0.916 43.121 0.000

Work Factors Length of working 0.890 24.328 0.000 0.808
time
Workload 0.908 28.507 0.000

Emotional Demand Responsibility 1.000 1.000

Organizational Demand  Shift Work 1.000 1.000

From the results of data processing, it is known that all items can be extracted perfectly
and have a loading factor value> 0.7, so the variables used in this study have a good ability to
explain constructs. Latent variables all have an AVE value> 0.5. Then all variables are said to
be valid. It is concluded that from the outer loading and AVE values, this study has met the

requirements for convergent value.
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Figure 2. Path Diagram Outer Model Analysis

The next stage (2) inner model analysis, to see the direct and indirect effects between
variables. The higher the R-square value, the better the prediction model of the proposed
research model. In addition, the path coefficient value shows the level of significance in
hypothesis testing. In this study, the t-statistic> 1.96 was used with a significance level of p-
value 0.05 (5%) and the beta coefficient was positive.

Table 7. Distribution of Inner Model Analysis

Independent Variable  Dependent Path t-Statistics P Values Result
Variabel Coefficient

Work Factors Work Fatigue 0.405 4.669 0.000 Accepted

Emotional Demand Work Fatigue 0.094 0.950 0.342 Declined

Organizational Work Fatigue 0.355 3.086 0.002 Accepted

Demand
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The work factor has a beta coefficient value on fatigue of 0.405. The t-statistic value is
4.669 which means it is significant because it is greater than t table. In addition, the p-values
of 0.000 are smaller than 0.05. So that the hypothesis is accepted, meaning that work factors
affect the fatigue of respondents.

Emotional demands (responsibility) have no effect on work fatigue of RDMA workers.
It is known that the beta coefficient value on fatigue is 0.094. The t statistics value of 0.950
means that it is not significant because it is smaller than the t table = 1.96, while the p-values
of 0.342 are greater than 0.05. So the hypothesis is rejected.

SEM test analysis shows the beta coefficient value of organizational demands (work
shift) on fatigue is 0.355. The t-statistic value of 3.086 is significant because it is greater than
t table = 1.96. The p-values of 0.002 are smaller than 0.05. So the hypothesis is accepted,
meaning that organizational demands have a significant effect on fatigue of RDMA workers in
Tuban Regency. The next step in the data processing analysis is the stated R square result of
0.623. It is concluded that the influence of work factors and organizational demands on fatigue
IS 62.3%, while the remaining 37.7% is influenced by other factors.

Discussion

Based on a survey conducted by the National Safety Council (NSC) of 2,000 working,
the report showed 97% had at least one risk factor for fatigue and 80% had two or more risk
factors (National Safety Council, 2017). The results stated that 39 workers (69.6%) were
normal. While workers who experienced moderate physical fatigue were only 1 TRC workers
in the field of emergency and logistics, because at the time of the research the worker entered
the morning shift until the night, even staying overnight at the office because he finished
looking for ships at night and his house was quite far away, and entered the morning shift.
Meanwhile, the majority of workers who experienced mild physical fatigue were also field
workers, who were searching for sunken ships at the time of the study. In addition to office
workers, because they had to work overtime to complete administration related to the sinking
ship, and the majority of office workers were women, so they had to do homework before work.
Moreover, there are many different demands by working mothers regarding their role in the
family and their role in the workplace (Latif et al., 2018).

In addition, there are workers who experience mental fatigue indicated by a decrease in
work power and endurance (Rusila & Kirana, 2022). There were 27 workers who experienced

fatigue. Mental fatigue can occur due to work demands and accumulate tasks, so they must be
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alert for 24 hours and move quickly. If workers do not move quickly, there is a high chance of
injury (Muthmainnah et al., 2021). Workers are also asked to think about creating a disaster
prevention and mitigation program. RDMA workers who experience mental fatigue in the tired
category are mostly experienced by secretariat workers, due to the many tasks that must be
done quickly and thoughtfully such as working on reports and administration.

Analysis of work factors in this study, it is known that the loading factor result on the
length of working time is 0.890 and the workload is 0.908. The results show that workload has
a greater effect than the length of working time on fatigue, because it has the highest loading
factor value. In this study, there is an influence between work factors on fatigue, because
RDMA Tuban workers have a long working time, the majority >8 hours a day. The majority
of workers evacuate sinking ships, namely the emergency and logistics section including the
duties of TRC and preparedness prevention officers, after the ship is found, workers must
evacuate the office at night. Office workers have to organize field workers requirements,
administrative papers, and equipments. This is why the majority of workers work >8 hours a
day. If workers work overtime, they do not have the maximum rest time, resulting in physical
and mental fatigue. Long working time can disturb employees' circadian rhythms and trigger a
number of adverse psychological and physical changes (Persolja, 2023). Rules related to the
length of working time are regulated in Law No. 13 of 2003 concerning labor, specifically in
article 77 to article 85 (Perdana, 2021).

Workload measurement by measuring the pulse rate. Performance assessment involves
a double perspective: the evaluation of the “goodness” of the executed task and the modeling
of the expected performance, considering different variable such as heart rate, workload level,
task features (Masi et al., 2023). The majority of RDMA Tuban workers experienced light
workload as many as 37 workers, because during the study only a few workers felt more
workload. The majority of workers who experienced moderate workload in the emergency and
logistics section were searching and evacuating sunken ships at the time of the study. The
workers worked from morning until night and still had to continue in the next morning. The
workload increases because they must be able to find the ship immediately and as much as
possible there is no loss. This study is in line with research conducted by Syaputra & Lestari
(2019) which states that there is an effect of working time on job fatigue in construction
workers at the X Jakarta project. In addition, workload is one of the risk factors for fatigue, the
greater the level of workload, the greater the risk of fatigue (Hermawan et al., 2017).

Emotional demands including responsibility do not have influence on fatigue. The

majority of RDMA Tuban workers have high responsibility in carrying out their work. RDMA
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Tuban's mission is to "improve the quality and quantity of disaster management resources”. If
workers already have a high responsibility in completing their work, it will reduce the burden
on workers' minds on accumulating work, it minimizes the occurrence of mental fatigue due to
great pressure. This result is in line with research that has been conducted, responsibility is not
related to the physical fatigue of PT Trans Pacific Petrochemical Indotama Utility Unit workers
(Irwanto, 2020), besides that Yusuf (2018) states that partially responsibility has a positive and
significant effect on the performance and enthusiasm of the workforce.

Organizational demands (shift work) have a significant influence on fatigue. Shift
workers employed may experience sleep loss, impaired alertness, and consequently negative
health and safety outcomes (Maisey et al., 2022). Previous research shows that work
performance is best when working in the morning to evening, while the worst work
performance occurs when working too late into the morning (lIrianti, 2017). There are 39
RDMA Tuban workers in the morning shift, 6 workers in the afternoon shift, and 11 workers
in the night shift. The number of morning shift workers is higher because all office workers
enter in morning shift, but field workers are divided into 3 shifts. The majority of workers who
experienced moderate physical fatigue and very tired in mental fatigue were night shift
workers. This is because night shift workers feel discomfort and decreased energy (Syafar &
Aris, 2018). Night shift workers also have energy and focus naturally different from other shift
workers, usually workers are asked to help on other shifts. Night shift workers experience
disruptions in circadian rhythms because workers oppose natural changes in body rhythms
characterized by sleep disturbances (Nursalam et al., 2020). There are a number of plausible
mechanisms through which reducing working hours or night work could impact the risk of

metabolic syndrome (Lee & Ichiro, 2022).

4. CONCLUSION

The results of the analysis of work fatigue experienced by Tuban Regency’s RDMA
workers, the loading factors of physical and mental work fatigue are almost the same, so they
have the same contribution as a measure of fatigue. Workers who experience physical work
fatigue are mostly in the light category as many as 16 workers and mental work fatigue is
mostly in the tired category as many as 27 workers. Besides that, the majority of workers have
a long working time> 8 hours a day, light workload, workers have high responsibilities, and
the majority work in work shift morning. Factors that cause work fatigue of RDMA workers
in Tuban Regency are work factors and organizational demands, while emotional demands do

not cause work fatigue.
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