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Abstract

The bus is a transportation that can carry many passengers. Fatigue and stress can affect the driver's attitude and
increase the risk of accidents. This research aims to analyze the effect of work duration and work shifts on fatigue and
stress on the Taruna Jaya bus driver on the Sumbawa-Taliwang route. The sample used in this study was limited to
one driver because the survey was conducted during the COVID-19 pandemic when only a few buses were operating.
Fatigue was measured using a Visual Analogue Scale questionnaire and a Body Battery using Garmin Vivosmart 4.
Stress was measured using a Simple Mental Health Scale questionnaire and a Stress Level using Garmin Vivosmart
4. The tests were conducted using Mann-Whitney U-test, Wilcoxon Test, and Correlation Test. The Mann-Whitney
U-Test was conducted to determine whether there was an effect of shift on driver fatigue and stress based on whether
there was a difference in the average results of driver fatigue and stress between the morning shift and the afternoon
shift. The Wilcoxon Signed Rank Test was conducted to determine whether driving duration affects driver fatigue and
stress based on whether there is a difference in the average results of driver fatigue and stress between before and after
driving. The results showed that the duration of driving and shifts affected driver fatigue and did not affect the driver's
stress. In addition, there was no relationship between fatigue and stress in the driver.
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1. Introduction

Transportation in Indonesia has a vital role in national development as a supporter and a stimulus for economic growth
and other development sectors. Of the various types of public transportation available, the bus is a mode of public
transportation with a significant increase in the number of vehicles (Irawan et al., 2020). People prefer buses and
minibusses because they provide an alternative to different directions, have affordable ticket prices compared to other
types of public transportation and other means of land transportation and can carry large numbers of passengers
(Watson et al., 2008). One of the main problems with using land transportation is the occurrence of accidents.
According to 2017 Indonesian Police data published by the Indonesian Ministry of Communication and Information,
an average of 3 Indonesians die every hour due to road accidents (Satria et al., 2020). The causes of these accidents
are human factors at 61%, infrastructure and environmental factors at 30% and factors at 9%.

The cause of drivers experiencing decreased ability and concentration is fatigue (Zuraida et al., 2018). Symptoms of
fatigue on the physical aspect include headaches, the body feeling stiff, feels pain in the back, difficulty breathing on
the way, feeling excessive thirst, shaking hands and feet on the way, drowsiness, difficulty standing on the way, feeling
like lying down (Mayer et al., 2012). Apart from fatigue, stress can also harm drivers. This is because a stressed driver
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can lead to a dispositional tendency to drive negatively. Stress can lead to a lack of concentration, an increase in
accidents and aggressive behavior (DeVries et al., 2003). Fatigue and stress factors are the drivers related to work
shifts and duration (Useche et al., 2017). This is evidenced in research conducted by Philip and Akerstedt (2006) that
work shifts can affect fatigue in workers and can be fatal, causing work accidents. According to Meijman and Mulder
(2013), work duration exceeding one's ability can decrease work efficiency and effectiveness. Therefore, it is essential
to pay attention to bus drivers' physical and mental health for the safety of bus passengers. Because the human factor,
in this case, the driver, is the most significant factor that causes traffic accidents.

In this study, researchers took the Sumbawa-Taliwang bus driver as the object of research. The researcher considers
that on the route from Sumbawa to Taliwang, many livestock animals, such as cows and goats, are allowed to roam
by their owners and wild animals, such as monkeys and dogs, are on the side of the road. This is also added to the
terrain of the road, which is located on the north coast route, consisting of many bends and ravines, so the driver must
remain in optimal driving conditions for the safety of passengers. Based on this, the driver's condition in driving the
bus is influenced by fatigue and stress. Meanwhile, fatigue and stress experienced by drivers can be caused by work
shifts and the duration of a driver's work. Therefore, the author will conduct a study to determine the effect of work
duration and work shifts on changes in the level of fatigue and stress of Bus Drivers; where this research was conducted
using the Field Research method or through direct observation of the object of observation in the field. With this
research, it is expected to find out the optimal number of work durations, and work shifts for Bus Drivers in driving
their vehicles and the level of traffic accidents caused by human factors can be reduced.

1.1 Objectives

This study aimed to determine the effect of work duration and work shifts on the fatigue of P.O Taruna Jaya bus
drivers majoring in Sumbawa - Taliwang, to determine the effect of work duration and work shifts on the stress of
P.O Taruna Jaya bus drivers majoring in Sumbawa - Taliwang and to determine the relationship between the level of
fatigue and stress on the bus driver P.O Taruna Jaya heading Sumbawa — Taliwang.

2. Literature Review

Fatigue is a condition experienced by a person after carrying out their activities. In work, mental and physical fatigue
reduces a person's ability to perform work safely and effectively. This can occur due to prolonged mental or physical
activity, lack of sleep, or disturbance of the internal body clock. Fatigue can be caused by factors that may be work-
related, non-work related or a combination of the two and can build up over time (Dawson and Fletcher, 2001). Fatigue
can also be interpreted as an unpleasant feeling that affects a decrease in movement power and ultimately affects the
decrease in achievements achieved by individuals who experience fatigue and is also an expression that is not
comfortable in general, a feeling of restlessness and achievement that drains all interests and power (Smith et al.,
2007). The most significant fatigue effect experienced by drivers in a study by the Center for Accident Research &
Road Safety is the increased risk of collisions caused by tired drivers, which can cause victims to be injured or die
(Zhang et al., 2016). Apart from that, the other effects are:

1. Performance in driving will decrease.

2. Lack of attention or concentration while driving.
3. Slow reaction to danger or some situations.

4. Time to make decisions will slow down.

5. Poor performance and ability to carry out a task.
6. High probability of falling asleep.

According to Chauhan et al. (2019), stress is a condition of tension that affects one's emotions, thought processes and
conditions. Excessive stress can threaten a person's ability to deal with the environment. Stress is based on the
assumption that what is meant by symptoms and signs of psychological behavior is the result of a lack of compatibility
between people (in terms of their personality, talents and abilities) and their environment, which causes their inability
to deal with various demands on themselves. Effectively. According to Pool (2000), factors that cause work stress,
between high work tension, environmental conditions, and individual factors. According to Chung et al. (2019), road
conditions are proven to influence driver stress levels.
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3. Methods

The method used in this research is a field study by observing, interviewing, taking notes, or asking questions, where
this field study is carried out in a natural situation but preceded by some intervention (interference) on the part of the
researcher. This intervention is intended so that the phenomenon desired by the researcher can be immediately seen
and observed. The researcher made observations by wearing the Garmin Vivosmart 4 device and interviewed the
driver using a questionnaire that had been made. Thus there is a kind of control or control over the situation in the
field. This research consists of independent variables and dependent variables. The independent variables in this study
were the amount of sleep, sleep quality, time awake, duration of driving, and shifts. In contrast, the dependent variable
in this study is the level of driver fatigue and stress.

The subject in this study was the Taruna Jaya bus driver for the Sumbawa-Taliwang route. The number of participants
studied was only one person, considering the number of buses operating during the COVID-19 pandemic was only
one of three buses that generally operate due to several factors. Causing other buses not to operate as they should,
such as the number of passengers being deserted and the transportation of goods being almost non-existent. As for the
number of samples taken, the researcher first determines the value of effect size d. Then calculate the Spooled value
(combined standard deviation) with the following calculations Maxwell et al. (2017): The determination of effect size
d by the researchers took the basis of research conducted by Adiasa (2019) using a preliminary experiment with test
values of 28.4%, 33.2% and 34.7% with a considerable size value of f=0.5.

Std.Deviation
Spouled = f (1)

Then it is necessary to find the standard deviation as follows:

(34,7%—33,2%)2+(33,2%—33,2%)2+(33,2%—28,4%)2
3

Std. Deviation = \/
Std. Deviation = 0,02888

Std.Deviation

Spooled = — 2)

Then it is necessary to find the spooled as follows:
0,0288

Spooled =
Spooled = 0,0576

Furthermore, the number of samples can be determined by looking at Table d Cohen (1998) with = 0.1, where this
study uses a power value of 0.9. Based on the interpolation between the power value = 0.9, the value of d = 1.00, N
(number of samples) = 18 and the value of d = 1.20, N = 13. Resulting in the value of N = 15.3 or equal to 16. Then
the number of samples needed is 16 observations. This research was conducted at Sumer Payung Terminal and
Taliwang Terminal. At 09.00 WITA, the bus driver came to the Terminal; then, at 09.40 WITA, the bus driver took
the bus from the parking lot to the departure point to pick up passengers. After the passengers have boarded the bus,
they are rechecked so that no goods or passengers are left behind; then, at 10.20 WITA, the driver starts leaving from
Sumer Payung Terminal. At 11.00 WITA, the bus stops at Rhee to rest for about 5-10 minutes. After that, the bus left
again and arrived at the Terminal at around 13.30 WITA. After that, the driver rested at Taliwang Terminal for
approximately 1 hour while waiting for passengers. Then at 14.20 WITA, the bus departs again and stops at Alas
Terminal at around 15.50 WITA. The driver stops at Alas Terminal to rest and wait for passengers from Alas to
Sumbawa. At 16.00 WITA, the bus departs again and arrives at the destination (Sumer Payung Terminal) around
17.20.

The measuring instrument used on the Visual Analogue Scale (VAS) measures subjective fatigue. The shape of the
VAS scale consists of a line 10 cm long, without markings on each centimeter, where both ends of the line are not
fatigued, and the other end is exhausted. The Body Battery for objective fatigue measurement. Meanwhile, to measure
stress subjectively using a simple mental health scale questionnaire and objective stress measurement using stress
levels by Garmin. The data obtained will be tested using SPSS using the normality test to find out the distribution
pattern of the data, with the result that the data is not normally distributed. Then the Mann-Whitney U-test was
conducted to determine whether shifts affect fatigue and stress, while to determine the duration of fatigue and stress,
the Wilcoxon Signed Rank Test was used. After that, a correlation test was conducted to determine the relationship
between variables.
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4. Results and Discussion

4.1 Driver Sumbawa-Taliwang Bus

In this study, the Taruna Jaya bus driver for Sumbawa-Taliwang was one person assisted by a kernet every trip. The
driver arrives at Sumer Payung Terminal at 9.00 WITA every day. After arriving at the Terminal, the driver prepares
the bus and checks its condition of the bus. Next, at 9.40 WITA, the driver brought the bus to the front of the terminal
manager post to pick up passengers and consignments. In addition, the driver also receives calls from customers to
pick up goods during the trip and requests to increase passengers.

For the morning shift, the bus leaves at 10.20 WITA and arrives at Taliwang Terminal at around 13.00 WITA. During
the morning shift trip, the bus stopped for a short break in Rhee Village and followed the passenger inspection by the
COVID-19 Task Force of the West Sumbawa Regency Government at the Seteluk Task Force Command Post.
Meanwhile, in the afternoon shift, the bus departs at 14.30 WITA and arrives at Sumer Payung Terminal at 17.15
WITA. During the day shift, buses stop at agents near the Terminal to register passengers and goods. Then in West
Alas, the bus stopped to take part in an examination by the Sumbawa Regency Government COVID-19 Task Force.
Then the bus stops at Alas Terminal for about 10 minutes and leaves at 16.00 WITA to Sumer Payung Terminal.

While working, the driver has other jobs besides driving the bus and receiving calls from shippers and passengers who
want to be picked up in the middle of the trip. In addition, the driver called the recipient of the shipment deposited on
the bus. A Kernet assists the driver in transporting and delivering consignments and assisting passengers in lifting
luggage.

4.2 Fatigue Observation Results

The results of measuring subjective fatigue using the VAS questionnaire are shown in the graph Figure 1 below:

Average Fatigue Rate
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Figure 1. Graph of Average Fatigue Level
It can be seen in the graph above that based on the average value before the driver drives the bus, it is lower than after
arriving at the destination, both on the morning shift and afternoon shift. In addition, the average value of the morning
shift is lower than the average value of the afternoon shift.

Furthermore, the data that has been obtained is tested for normality which is shown in the Table 2 below:

Table 2. Fatigue Normality Test

Category Statistic | df | Sig. Criteria Ket.
Morning Before Driving 0 16 0 Not Normal
Fatigue Morning After Driving 0,748 16 | 0,001 0,1 Not Normal
score Evening Before Driving 0,591 16 | 0,000 Not Normal
Evening After Driving 0,732 16 | 0,000 Not Normal
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From the results of the normality test, it is known that the fatigue results are generally not distributed. Since the
resulting data is not normally distributed, further testing will be carried out using non-parametric statistics, namely
the Mann-Whitney U-Test and the Wilcoxon Signed Rank Test.

Mann Whitney U-Test

The Mann-Whitney test was conducted to determine whether there was an effect of shift on driver fatigue based on
whether there was a difference in average driver fatigue results between the morning shift and the afternoon shift. By
hypothesis:

Ho: There is no significant difference in driver fatigue between the morning shift and shift afternoon
Hi: There is a significant difference in driver fatigue between the morning shift and day shift

In this test, the difference between driver fatigue on the morning shift and the afternoon shift will be compared. Before
that, it is necessary to test driver fatigue results before driving on the morning and afternoon shifts. This aims to prove
that the condition of the driver's fatigue before driving is the same or that there is no significant difference. In this test,
the hypothesis is as follows:

Ho: There is no significant difference in driver fatigue before driving between the morning shift and afternoon
shift

Hi: There is a significant difference in driver fatigue before driving between the morning shift and afternoon
shift

Table 3. Mann Whitney Fatigue Test

Category V4 Asymp. Sig.
Fatigue Level Before Driving Morning - Afternoon Shift -5,291 0,0000
Changes in Fatigue Shift Morning - Afternoon -2,640 0,0008

Based on the fatigue level Table 3 before driving, it is known that the z value is —5,291. While the value of z table for
= 5%, then the area of the normal curve is 50%-5% = 45% or 0.45. In table z, the area of 0.45 has a value of 1.645.
So the value of Hy is in the range of -1.645 < Hy < 1.645, and H; is in the range of H; > 1.6455 and H; <-1.645. This
shows that the calculated z value is in the H; range, so it can be concluded that there is a significant difference in the
driver's fatigue level before driving between the morning and afternoon shifts.

Furthermore, on the value of changes in the level of fatigue, it is known that the z value is —2.640. Meanwhile, for
changes in the level of the z table value for = 5%, the normal curve area is 50%-5% = 45% or 0.45. In table z, the area
of 0.45 has a value of 1.645. So the value of Hy is in the range of -1,645 < Hy < 1,645, and the value of H; is in the
range of H;> 1,645 and H; <-1,645. This shows that the calculated z value is in the H; range, so it can be concluded
that there is a difference in the level of driver fatigue between the morning and afternoon shifts.

Wilcoxon Signed Rank Test
The Wilcoxon Signed Rank Test was conducted to determine whether driving duration affects driver fatigue based on
whether there was a difference in average driver fatigue results between before and after driving. By hypothesis:

HO: There is no difference in the results of driver fatigue between before and after driving

H1: There is a significant difference between before and after driving
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The results of this test are shown in the following Table 4.

Table 4. Wilcoxon Signed Rank Test

Category V4 Asymp. Sig.
Fatigue Before Driving with After Driving Overall -3,601 0,0000
Fatigue Before Driving with After Driving In The Morning -3,419 0,001
Shift
Fatigue Before Driving with After Driving In The Morning -1,518 0,129
Shift

Based on the Table 4 above, it is known that the z-value comparison of fatigue before and after driving as a whole is
-3.601. While the value of z table for = 5%, then the area of the normal curve is 50%-5% = 45% or 0.45. In table z,
the area of 0.45 has a value of 1.645. So the value of Hy is in the range of -1.645 <Hy < 1.645, and H; is in the range
of H;> 1.6455 and H; <-1.645. This shows that the calculated z value is in the H; range, so it can be concluded that
the length of driving influences the level of driver fatigue.

Then the fatigue value before and after driving on the morning shift has a z-value of -3.419 and a z-value of -1.518 in
the comparison before and after driving on the afternoon shift. While the value of z table for = 5%, then the area of
the normal curve is 50%-5% = 45% or 0.45. In table z, the area of 0.45 has a value of 1.645. So the value of Hy is in
the range of -1.645 <H< 1.645, and H; is in the range of H; > 1.6455 and H; <-1.645. This shows that the calculated
z value is in the H; range, so it can be concluded that the length of driving influences the level of driver fatigue on the
morning shift and does not significantly affect the afternoon shift.

4.3 Stress Results
The results of measuring subjective stress using a questionnaire are shown in the graph Figure 2 below:

Average Stress Level
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Figure 2. Graph of Average Stress Level

It can be seen in the table above that the average value before the driver drives the bus is lower than the average value
after arriving at the destination, both on the morning shift and afternoon shift. In addition, the average value of the
morning shift is lower than the average value of the afternoon shift. Furthermore, the data that has been obtained is
tested for normality which is shown in the Table 5 below:
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Table 5. Fatigue Normality Test

Category Statistik | df | Sig. Criteria Ket.
Morning Before Drive 16 0 Not
0
Normal
. . Not
Morning After Drive 0,778 16 | 0,001
Stress 0.1 Normal
Value | b cning Before Drive | 0496 | 16 | 0,000 Not
Normal
. . Not
Evening After Drive 0,642 16 | 0,000
Normal

From the normality test results, it is known that the stress data results are not normally distributed. Since the resulting
data is not normally distributed, further testing will be carried out using non-parametric statistics, namely the Mann-
Whitney U-Test and the Wilcoxon Signed Rank Test.

Mann Whitney U-Test

The Mann-Whitney test was conducted to determine whether there was an effect of shift on driver fatigue based on
whether there was a difference in the average results of driver stress between the morning and afternoon shifts. By
hypothesis:

Ho: There is no significant difference in driver stress between the morning shift and shift afternoon
H;: There is a significant difference in driver stress between the morning shift and the afternoon shift

This test will compare the difference between the driver's stress on the morning and afternoon shifts. Before that, it is
necessary to test the results of the driver's stress before driving on the morning and afternoon shifts. This aims to prove
that the stress condition of the driver before driving is the same or that there is no significant difference. In this test,
the hypothesis is as follows:

Ho: There is no significant difference in driver stress before driving between the morning shift and afternoon  shift
Hi: There is a significant difference in the stress of the driver before driving between shifts morning and

afternoon shift

Table 6. Mann Whitney Stress Test

Category V4 Asymp. Sig.
Stress Before Drive in Morning — Evening Shift -1,789 0,0074
Changes Stress Drive in Morning — Evening Shift -0,931 0,352

Based on the Table 6 of stress levels before driving, it is known that the z value is —1.789. While the value of z table
for = 5%, then the area of the normal curve is 50%-5% = 45% or 0.45. In table z, the area of 0.45 has a value of 1.645.
So the value of Hy is in the range of -1.645 < Hy < 1.645, and H; is in the range of H; > 1.6455 and H; <-1.645. This
shows that the calculated z value is in the H; range, so it can be concluded that there is a significant difference between
the driver's stress level before driving on the morning and afternoon shifts.

Furthermore, on the value of changes in stress levels, it is known that the z value is -0.931. While the value of z table

for = 5%, then the area of the normal curve is 50%-5% = 45% or 0.45. In table z, the arca of 0.45 has a value of 1.645.
So that the value of Hy and the value of H; is in the range H;> 1.645 and H; <-1.645. This shows that the calculated z
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value is in the range of Ho, so it can be concluded that there is no significant difference between the stress level of the
driver on the morning shift and the afternoon shift.

Wilcoxon Signed Rank Test
The Wilcoxon Signed Rank Test was conducted to determine whether driving duration affects driver stress based on
whether there was a difference in average driver fatigue results between before and after driving. By hypothesis:

Ho: There is no difference in the results of driver stress between before and after driving

Hi: There is a significant difference between before and after driving

The results of this test are shown in the following table.

Table 7. Wilcoxon Signed Rank Test

Category V4 Asymp. Sig.
Stress Before Driving with After Driving Overall -3,497 0,000
Stress Before Driving with After Driving On Morning Shift -2,807 0,005
Stress Before Driving with After Driving On Morning Shift -2,111 0,035

Based on the Table 7 above, it is known that the overall z-value of the stress ratio before driving with after driving is
-3.497. While the value of z table for = 5%, then the area of the normal curve is 50%-5% = 45% or 0.45. In table z,
the area of 0.45 has a value of 1.645. So the value of Hy is in the range of -1.645 < Hy < 1.645, and H; is in the range
of H; > 1.6455 and H; <-1.645. This shows that the calculated z value is in the H; range, so it can be concluded that
there is an influence between the driving length and the driver's stress level.

Then the fatigue value before driving and after driving on the morning shift has a z-value of 2.807 and a z-value of -
2.111 in the comparison before and after driving on the afternoon shift. While the value of z table for = 5%, then the
area of the normal curve is 50%-5% = 45% or 0.45. In table z, the area of 0.45 has a value of 1.645. So the value of
Ho is in the range of -1.645 < Hy < 1.645, and H; is in the range of H; > 1.6455 and H; <-1.645. This shows that the
two z-count values are in the H, range, so it can be concluded that the duration of driving does not significantly affect
stress in the morning and afternoon shifts.

4.4 Correlation Test
This study conducted a correlation test using SPSS to test the relationship between independent variables. The
variables used in this correlation test are all dependent and independent.

The hypothesis on the correlation test with a probability of 0.01 is as follows:

Ho: There is no significant relationship between variables
Hi: There is a significant relationship between variables

Furthermore, the hypothesis on the correlation test with a probability of 0.05 is as follows:

Ho: There is no relationship between variables
H;: There is a relationship between variables
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Table 8 correlation test using SPSS

Total Sleep Driving |[Keepin |Changes of| Changes of
Time | Quality | Dyration |g Time Stress Fatigue Shift
Sleep
Total Time Pearson 1 -.065 -.067 -.023 .080 -.057 .000
Sleep Correlation
Sig. (2-tailed) 122 714 902 .665 J755] 1.000
N 32 32 32 32 32 32 32
Sleep Quality |Pearson -.065 1 -.095 .004 -.023 195 .000
Correlation
Sig. (2-tailed) 722 .604 983 901 .284| 1.000
N 32 32 32 32 32 32 32
Driving Pearson -.067 -.095 1 501 204 -200| .502*
Duration Correlation
Sig. (2-tailed) 714 .604 .003 264 272  .003
N 32 32 32 32 32 32 32
Keeping Time | Pearson -.023 .004 501 1 -.208 -432°| 995"
Correlation
Sig. (2-tailed) .902 983 .003 253 .014| .000
N 32 32 32 32 32 32 32
Changes Stress | Pearson .080 -.023 204 -.208 1 114 -.199
Correlation
Sig. (2-tailed) .665 901 264 253 533 275
N 32 32 32 32 32 32 32
Changes Pearson -.057 .195 -200| L4327 114 1] £.423°
Fatigue Correlation
Sig. (2-tailed) 155 284 272 .014 533 016
N 32 32 32 32 32 32 32
Shift Pearson .000 .000 5027|995 -.199 -423" 1
Correlation
Sig. (2-tailed) 1.000 1.000 .003 .000 275 .016
N 32 32 32 32 32 32 32
**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

From the correlation test results, above Table 8 the variables with a significant relationship are the relationship
between work duration and waking time, work duration with shifts, and awake time with shifts. In contrast, the
variables that have a relationship are awake time with changes in fatigue on the questionnaire and shift with changes
in fatigue on the questionnaire.

6. Conclusion

This study aims to determine the relationship between work duration and work shifts on changes in fatigue and stress
on bus drivers majoring in Sumbawa-Taliwang. Using measuring tools in the form of Visual Analogue Scale, Simple
Mental Health Scale, Garmin Body Battery by Firstbeat and Stress Level by Firstbeat. From this research, it can be
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concluded that the duration of driving and shifts influence changes in driver fatigue, where the level of driver fatigue
after driving increases compared to before driving and the increase in fatigue in the morning shift increases more than
in the afternoon shift. As for stress, it was concluded that the duration of driving and work shifts did not affect changes
in driver stress, where the level of driver fatigue after driving was relatively the same as before driving, and the level
of added stress in the morning shift was also relatively the same compared to the afternoon shift. There is no significant
relationship between changes in stress levels and driver fatigue. Where the level of fatigue always rises both in the
morning shift and afternoon shift.
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