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ABSTRACT

Introduction: In the recent years, woven bag companies have taken a step forward from traditional labor intensive work
practices to technological assistance which is operated by workers. Nevertheless, the increased production capability and
capacity with assistance of the machineries has been known to cause significant Occupational Safety and Health concerns
as having been reported in various previous studies. Therefore, this research aimed to determine the causes of work
incident according to work shift system on operator of a woven bag company. Methods: This research was an analytical
observational study with cross-sectional design. There was a total of 67 operators being the population of this study, 53 of
whom were recruited as respondents using simple random sampling. The instruments that were used in this research were
questionnaires about individual characterization, perception of work environment and work incidents. Variable testing was
performed using contingency coefficient. Results: There was a relationship between the complaint towards the noise and
the work incident in the morning and afternoon shift. Based on the measurement of the noise, the value was high in the
morning of 100dBA, while in the afternoon the value was 91dBA and at night the value was 92 dBA. For the variable of
dry temperature, there was a relationship between the complaint towards the dry temperature and the work incident, which
showed that in the morning, the dry temperature was 33.1°C. Conclusion: High noise and dry temperature exposure value
had a relationship with the work incident on the operators of a Woven Bag Company.

Keywords: dry temperature, noise, shift worker, work incident

ABSTRAK

Pendahuluan: Beberapa tahun terakhir, Perusahaan Karung telah melakukan inovasi dibidang teknologi sehingga seluruh
pekerjaannya menggunakan bantuan mesin yang kemudian dioperasikan oleh operator. Berdasarkan aktivitas pekerjaan
yang menggunakan bantuan mesin tersebut, menghasilkan paparan bising dan suhu kering yang cukup tinggi. Sementara
operator bekerja dengan sistem rotasi shift dan berdasarkan laporan perusahaan, angka insiden kecelakaan kerja yang
dialami operator cukup tinggi. Sehingga, penelitian ini bertujuan untuk mengetahui penyebab insiden kerja berdasarkan
sistem shift kerja pada operator di perusahaan woven bag. Metode: Penelitian ini merupakan penelitian observasional
analitik dengan pendekatan cross sectional. Populasi penelitian ini berjumlah 67 operator kemudian sample diambil
menggunakan teknik simple random sampling dan didapatkan sampel sejumlah 53 operator. Alat ukur yang digunakan di
penelitian ini antara lain kuesioner terkait karakteristik individu, persepsi terkait paparan lingkungan kerja dan kejadian
kecelakaan kerja. Uji variable yang digunakan adalah contingency coefficient. Hasil: Terdapat hubungan antara keluhan
terhadap kebisingan dengan insiden kecelakaan kerja pada saat shift pagi dan sore, berdasarkan pengukuran kebisingan
menunjukkan angka yang cukup tinggi yaitu pada pagi 100dBA, sore 91 dBA dan malam 92dBA. Pada variable suhu
kering terdapat hubungan antara keluhan terhadap suhu kering dengan insiden kecelakaan kerja pada saat shift pagi,
berdasarkan pengukuran suhu kering yang menunjukkan angka pada saat shift pagi, suhu keringnya sebesar 33.1°C.
Simpulan: Paparan bising dan suhu kering yang tinggi memiliki hubungan dengan terjadinya insiden kecelakaan kerja
pada operator di Perusahaan Karung.

Kata kunci: kecelakaan kerja, kebisingan, pekerja shift, suhu kering
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INTRODUCTION

The development of the industry sector,
particularly manufacture industry, in Indonesia has
obtained special attention from the government
due to the entry of free market in this country.
This certainly makes many companies eventually
change their human labor to machine as one of
the utilizations of technological advancement. The
positive effect is that the production time becomes
efficient, the production target is easier to achieve
and the manual handling activities can be minimized.
However, this also gives a negative effect as the
workers’ activity is changed into a machine operator,
without supported by good Occupational Safety and
Health commitment from the company, so it can
cause various work incident risks since the workers
directly contact with various machine tools.

Work incident is an unplanned and uncontrolled
incident caused by people’s action or reaction,
materials or objects which can cause injury or
other possibilities which can harm humans, and a
workplace and its environment (Suma’mur, 2013).
Based on the data released by the Social Insurance
Administration Organization of Manpower (BPJS
Ketenagakerjaan), there were 157,000 work
incident cases in 2018, 1.6% of which (4.678
cases) caused death and 3% of which (2.439 cases)
caused disability (BPJS Ketenagakerjaan, 2019).
There is also a possibility that the unreported work
incident number is higher than the number of cases
reported.

A woven Bag Company in Sidoarjo has been
innovating, particularly in technological aspect,
in which all types of product processing are done
with the assistance of a machine, so the presence
of the workers is only as the operators. Based on
the report given by a Woven Bag Company in
Sidoarjo, there is always a work incident almost
every month such as hands pierced by a sharp object
or hands strangulated by a machine. Several cases
even reported the workers’ finger to be amputated
(Arini, 2018). The Woven Bag Company in Sidoarjo
operates for 24 hours. All operators work through
shift rotation without looking at the age and gender.
They work through a rotation rhythm in which the
pattern of their work is night shift-time off-afternoon
shift-time off-morning shift-time off, and it will
reoccur continuously. Such a work shift pattern
definitely causes a higher risk of work incidents
since work incidents are mostly found on workers
who work through shift systems (Salminen, 2014;
Stimpfel, Brewer and Kovner, 2015).

Physical factor exposure in the woven bag
company in Sidoarjo is also not quite good and
becomes one of the main problems in the company.
Based on the measurement that has been done in
this company, noise and dry temperature exposures
exceeded the threshold value regulated by the
Regulation of the Minister of Manpower Number
13 of 2011 concerning the Threshold Value of
Physical Factor and Chemical factor in Workplace
(Ministry of Manpower and Transmigration, 2011).
The exposure obtained by the workers which
exceeds the threshold value will certainly trigger
NIHL for the noise exposure and triggers the heat
stress for the dry temperature exposure. Workers,
therefore, mustregularly be given medical check-
up facilities because health problems will make the
workers’ performance decrease and cause them to
act unsafely (Hakro and Jinshan, 2019). Various
kinds of problems in the workplace increase the
risk of work incidents for workers with the shift
system (Rahmani et al.,2013) because the physical
environmental conditions that do not match the
threshold values make the workers' conditions more
unsafe and uncomfortable, so it is easy for workers
to lose focus and eventually experience a work
accident (Verma and Chaudhari, 2017).

Based on the theory, initial research, and
observation results in the company that have been
explained above, research regarding the causes of
work incident according to work shift system on
operator of a woven bag company in Sidoarjo was
conducted.

METHODS

This research used a quantitative approach
method, and based on the time this research was
conducted it was categorized as cross sectional. The
data collection was carried out in April 2018. The
research location was in a Woven Bag Company
in Sidoarjo, and the respondents who were given
prior inclusion criteria were the workers who had
experienced work incidents in the last 6 months.
Thus, the total population obtained after the inclusion
in the Division Circular Room (one of the divisions
which exist in a Woven Bag Company) was as many
as 67 operators, who were then sampled through
simple random sampling obtaining 53 operators. The
research variables were individual characteristics
(age, gender, knowledge of Occupational Safety
and Health), subjective complaint towards the
perception of work environmental exposure (noise
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perception, dry temperature perception), and work
incident. The research instrument was made by the
research team without a validity and reliability test
because the scale of the questionnaire was nominal.
The data were then analyzed using a chi-square
contingency coefficient test since the lowest variable
had a nominal scale. Noise measurement was also
performed using a sound level meter, while dry
temperature was measured using a Heat Stress
Apparatus of Quest Temp 36, which had already
been calibrated to compare the results from the
perception of work environmental exposure and the
real condition in the research place.

This study has been approved by the Ethics
Committee of the Faculty of Public Health
Universitas Airlangga. The registration number of
ethical clearance is 58-KEPK 2018.

RESULTS

Based on Table 1, it is shown that workers
who mostly experienced a work incident was from
the age group of >35 years old, whether it was in
the morning shift (64%), afternoon shift (58%) or
night shift (68%). Moreover, the variable of gender
showed that workers who mostly experienced a work
incident was females whether it was in the morning
shift (61%), afternoon shift (58.5%) or night shift
(70.7%). Meanwhile, the variable of knowledge of
occupational safety and health showed that workers
who mostly experienced a work incident were
workers who had bad occupational safety and health
knowledge level, whether it was in the morning
shift (62.9%), afternoon shift (65.7%) or night shift
(65.7%).
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Based on Table 2 about the variable of
subjective complaint on the noise, it is shown that
workers who mostly experienced a work incident
were the workers who worked in the Circular room,
in which the percentage of the workers who were
disturbed with the noise in the morning shift was
78.6%, in the afternoon shift was 75% and in the
night shift was 64.5%. Moreover, the statistical test
obtained results that the p-value of the workers in the
morning shift was 0.021 with the correlation strength
of 0.335, the p-value of workers in the afternoon
shift was 0.021 with the correlation strength of
0.334, while p-value of workers in the night shift
was 0.488 with the correlation strength of 0.136.

Based on Table 3 about the variable of
subjective complaint on the dry temperature, the
workers who mostly experienced a work incident
were the workers who worked in the division of
Circular room, in which the percentage of the
workers who were in the morning shift was 65.8%,
workers who were in the afternoon shift was 75%
and workers who were in the night shift was 73.5%.
The statistical test obtained results that the p-value
of workers in the morning shift was 0.597 with the
correlation strength of 0.115, the p-value of workers
in the afternoon shift was 0.021 with the correlation
strength of 0.334, while the p-value of workers
in the night shift was 0.634 with the correlation
strength of 0.108.

Based on Table 4, it is shown that the results for
the threshold value of the noise and dry temperature
in morning, afternoon and night shift exceeded the
threshold value determined by the government.

Table 1. Cross Tabulation of Individual Characteristics by Work Incidents in the Morning, Afternoon and Night
Shift in a Woven Bag Company Sidoarjo, 2018

Work Incidents Occurred

X Morning Shift Afternoon Shift Night Shift
Variable
Yes No Yes No Yes No
n % n % n % n % n % n %
Age
< 35 years old 1 333 2 66.7 2 66.7 1 333 3 100 0 0
>35 years old 32 64.0 18 36.0 29 58.0 21 42.0 34 68.0 16 32.0
Sex
Male 8 66.7 4 333 7 58.3 5 41,7 8 66.7 4 333
Female 25 61.0 16 41.0 24 58.5 17 41.5 29 70.7 12 29.3
Knowledge of Occupational Health and Safety
Good 11 61.1 7 38.9 8 444 10 55,6 14 77.8 4 22.2
Poor 22 62.9 13 37.1 23 65.7 12 343 23 65.7 12 343
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Table 2. Correlation Between the Perception of Noise and Work Incidents in the Morning, Afternoon and Night
Shift in a Woven Bag Company Sidoarjo, 2018

Work Incident

i Total
Percept.lon of Yes No p-value r
Noise
n % n % N %
Morning Shift
Disturbed 22 78.6 6 21.4 28 100
. 0.021 0.335
Not Disturbed 11 44.0 14 56.0 25 100
Afternoon Shift
Disturbed 21 75.0 7 25.0 28 100
] 0.021 0.334
Not Disturbed 10 40.0 15 60.0 25 100
Night Shift
Disturbed 20 64.5 11 35.5 31 100
. 0.488 0.136
Not Disturbed 17 77.3 5 22.7 22 100

Table 3. Correlation Between the Perception of Dry Temperature and Work Incidents in the Morning, Afternoon
and Night Shift in a Woven Bag Company Sidoarjo, 2018

Work Incident Total
i ota
Perception of Dry Yes No p-value r
Temperature
n % n % N %
Morning Shift
Disturbed 25 65.8 13 342 38 100
. 0.97 0.115
Not Disturbed 8 53.3 7 46.7 15 100
Afternoon Shift
Disturbed 21 75.0 7 25.0 28 100
. 0.021 0.334
Not Disturbed 10 40.0 15 60.0 25 100
Night Shift
Disturbed 25 73.5 9 26.5 34 100
. 0.634 0.108
Not Disturbed 12 63.2 7 36.8 19 100

Table 4. The Measurement Results of Noise and Dry Temperature in the Morning, Afternoon and Night Shift
in a Woven Bag Company Sidoarjo, 2018

Measurement Result Morning Shift Afternoon Shift Night Shift
Noise 100 dBA 91 dBA 92 dBA
Dry Temperature 34.7°C 33.8°C 28.1°C
DISCUSSION years old experienced several work incidents that

could have actually been prevented (Abukhashabah,
Summan and Balkhyour, 2020). The age inequality
among the operators is caused by the worker
regeneration process in the company which is not
done regularly, in which the workers need to wait
until another worker is in retirement. Management of
workers' age arrangements is very important because
for workloads that require physical strength it will
be better if they are given to workers with relatively
young ages (Dimovski et al., 2019).

According to the cross-tabulation on individual
characteristics for age variable, it was shown that the
operators were mostly aged >35 years old. In fact,
optimal physical ability of someone can be achieved
at the age between 25 and 35 years old. After 35
years old, a person will experience a decrease in a
particular functional capacity needed by the body to
do a certain action (Suma’mur, 2013). In addition,
age also significantly affects the incident at work
for workers aged >35 years old (Lombardi et al.,

2014). Several studies have stated that workers >35 In relathn to the g§nder variable based on the
cross-tabulation table, it was shown that workers
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who mostly experienced work incidents were the
female operators. Similar research stated that female
workers who worked on a shift system had a higher
risk of experiencing work incidents (Nielsen et al.,
2019). Females have a maximal oxygen volume
of 15-30% lower than males. Such a condition
causes females to have high fat percentage and low
hemoglobin level, making females weaker than
males in terms of physical work (Tarwaka, 2004).
Female workers indeed tend to experience work
incidents more often (Lombardi et al., 2014). Most
of the workers, accounting for more than 70% of
the total workers in this company, were females.
However, through the rotating shift system, the
female workers were also obliged to work in the
afternoon shift (work finished at 23.00), and in the
night shift (work started at 23.00 and finished at
07.00). Natural physical condition of females indeed
tends to be weaker than that of males. In addition,
the high demand in working also adds the risk for
female operators to experience work incidents (Osca
and Lopez-Araujo, 2020). Moreover, in relation to
the variable of the knowledge of occupational safety
and health through the cross tabulation, it was shown
that workers who mostly experienced work incidents
were the operators who were in the bad category
of occupational safety and health knowledge. A
person’s educational level is important to be paid
attention to in order to increase the awareness of the
importance of occupational safety and health (Gedik
and Korkut, 2011). Knowledge of occupational
safety and health affects the effort of preventing
work incident (Esaiyas, Sanbata and Mekonnen,
2018). Workers with good knowledge can prevent
themselves from experiencing work incidents. A
good perception of hazard risks in the workplace
can also make workers care more about their safety
(Oah, Na and Moon, 2018). Meanwhile, workers
who have less knowledge about occupational safety
and health are more likely to be at risk of engaging
in unsafe action (Asady ef al., 2018).

In addition, based on the variable of work
environment exposure factor, the noise and work
incident had a relationship with workers who
worked in the morning and afternoon shifts since the
noise experienced was not only from the machine
or tools used for the work, but also from various
other factors including lifting work activities using
forklifts, which were mostly done in the morning
and afternoon. Besides, the noise also came from
the road due to the high traffic in the morning and
afternoon shift, so it caused the increase of noise

trigger factor for the workers who worked in the
morning and afternoon shift. According to the
measurement of noise using a sound level meter,
it was shown that the noise value in the morning,
afternoon and night shift exceeded the threshold
value determined by the government, which must be
no more than 85 dBa (the noise value in the morning
was 100 dBA, in the afternoon was 91 dBA and at
night was 92 dBA) with the working hours of 8
hours/day or 40 hours/week (Salminen, 2014).

The increase in the noise intensity can disturb
concentration and cause distraction, so the workers
cannot focus on what they are doing (Suma’mur,
2013). Thus, it can lead to work incidents or loss
of experience (Tarwaka, 2004). Another problem
with the noise in the company is that teh workers
do not use personal protective equipment at all
because most of them had worked for long periods
of work and they were used to the annoying sound.
This feeling of being used to or having adapted
actually shows that they have indeed experienced
a decrease in their hearing aid (Thepaksorn et
al., 2018). Workers exposed to high noise will
experience hearing disorders, which becomes one
of the increasing factors of work incidents (Buksh
et al.,2018).

Meanwhile, for the wvariable of work
environment exposure, dry temperature and work
incidents were related only to the afternoon shift
since the work started from 15.00 until 23.00 in
which the workers would experience two significant
temperature differences. It makes the workers’ body
have to adapt to the temperature change, which
certainly quite disturbs the workers. Moreover,
based on the dry temperature measurement results
using the Heat Stress Apparatus of Quest Tipe
Quest Temp 36, the dry temperature in the morning,
afternoon and night shift exceeded the threshold
value determined by the government, which is in
the range of 23°C to 28°C (Ministry of Health of the
Republic of Indonesia, 2016).

Work environmental condition especially the
dry temperature in a company is indeed very high
since there is only a blower in the room, in which the
blower function is inputting the air from the outside
to the inside. Thus, when the temperature outside is
high, then it will make the high temperature in the
room worse. In addition, the high temperature also
comes from the activities of hundreds of machines
in the working space. The high temperature in the
work environment can cause work incidents (Kim et
al., 2017). Workers exposed to high temperature will
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emit a lot of sweat fluid as a process of adaptation,
and loss of fluid, if it is not balanced with a lot of
water and sodium intake, will make workers easily
lose concentration (Tamura and Tanaka ,2016).
As a consequence, workers will feel tiredness and
sleepiness as well as heat exhaustion, which can
decrease stability and increase the number of work
failures, so the possibility of the workers doing
unsafe actions increases (Tarwaka, 2004).

CONCLUSION

The results of research conducted in a Woven
Bag Company in Sidoarjo showed that based on
age, workers who mostly experienced a work
incident were workers who were aged more than
35 years old. Moreover, based on gender, workers
who mostly experienced a work incident were
female operators, while based on the knowledge of
occupational safety and health, workers who mostly
experienced work incidents were the operators who
had a lack of knowledge of occupational safety
and health. Meanwhile, for the noise exposure
based on the measurement, the noise level in
the morning, afternoon and night shift exceeded
the threshold value, and based on the subjective
complain the correlation was only noted in the
morning and afternoon shift. In addition, for the dry
temperature exposure, it was shown that based on
the measurement, the dry temperature exceeded the
threshold value of comfortable temperature in the
workplace, which happenned only in the afternoon
shift. The recommendations of this study are the
Woven Bag Company needs to re-arrange the work
shift systems for the woman workers so they can
only work in the morning and afternoon shift, the
company also needs to install some exhaust fans to
expedite air circulation so the heat in that room can
be reduced, and the company needs to provide the
workers earplugs to reduce the noise.
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