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Abstract

Smoked fish is an essential commodity in Central Java. Smoked fish workers must always ensure the availability of
smoked fish products for the community. To work continuously, workers need to maintain their safety and health.
Workers are constantly exposed to potential hazards from their work. This study aimed to describe the potential
occupational hazards of smoked fish workers and identify efforts to control these hazards. This descriptive research
involved smoked fish workers cleaning, cutting, washing, and smoking fishing in Demak city, Central Java, in
March 2021. The job safety analysis (JSA) method was used to describe potential hazards in every work process.
The results showed that the potential risks found in the working process of smoking fish were a wet and humid work
environment, sharp work equipment, non-ergonomic work postures, and a hot work climate. It can be concluded
that workers are exposed to various hazards in their work and work environment. Therefore, it is necessary to
increase occupational safety and health (OSH) awareness and working environment conditions in the smoked fish
industry so that workers will always be safe and healthy at work.
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Introduction

Indonesia is famous for its diverse specialties.
The food is the result of agriculture/plantation
and marine products. One of the marine products
is fish. Various kinds of food are processed from
fish, one of which is smoked fish, an essential
commodity in Central Java. The smoked fish
center is one of the informal sector industries
that is multiplying and supports the economy
of fishing communities. Still, this sector has a
reasonably high health risk because workers pay
less attention to work safety rules.*

A study on fishermen in West Java showed
that 7 out of 17 had health problems, with the
highest number suffering from hypertension.
All respondents had experienced work-related
hazards and accidents. The most significant
health hazard that fishermen complain about is
the sting of a green jellyfish. Handling marine
products can also increase the health and safety
risks of fishermen. Increased knowledge about
safety and health at work, as well as training on
accident handling, needs to be carried out so
that workers can prevent exposure to potential
hazards at work.?

Smoking fish in Indonesia was initially done

traditionally by using simple equipment and not
paying attention to hygiene and sanitation aspects
so that it can impact health and the environment.
Short chimneys affect air pollution and health.
In addition, non-ergonomic work postures cause
many health problems for workers.3

The working process of smoking fish begins
with cleaning the fish. Fish that have been
cleaned are then cut into pieces according to the
specified size. The pieces of fish are then washed
and stabbed with bamboo. The fish then go into
the smoking process. Health complaints found
in previous studies were as follows: 87% of
workers had MSDs complaints, 40% of workers
complained of dermatitis, and 76% of workers
had respiratory complaints.

This study aims to analyze the potential
occupational hazards of fish-smoking workers
and identify efforts to control these hazards.

Methods

This research is a descriptive study conducted
at a smoked fish center in Demak city, Central
Java, in March 2021. The subjects of this study
were smoked fish workers in cleaning, cutting,
washing, stabbing, and smoking fish.
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Each work process was analyzed based on the
job safety analysis (JSA) form. The JSA method
was used to describe potential hazards in every
work process.5 Workers were observed from the
start of work to completion to fill out the JSA
form. In addition, researchers took pictures
when workers were doing work with the workers'
permission.

The research protocol has been approved and
received an ethical clearance certificate number
200/EA/KEPK-FKM/2020.

Results

Based on the study's results, it was found that
each work process was carried out successively in
one day. Each fish that has been processed must
be completed until the smoking process. The fish
may be damaged or rot if smoking is done the
next day.

The process of cleaning the fish can be seen
in Figure 1. In this picture, it can be seen that
workers are splitting and cleaning the entrails of
the fish and cutting the fins of the fish. Workers
sit in tiny chairs (dingklik) and use flip-flops for
footwear.

Figure 1 shows that workers use pieces of wood
as a work table as well as a cutting board. Around
the workers, there are several buckets and fish to
be cleaned. Fish droppings are also placed on the
floor.

Figure 2 shows the process of cutting fish into
smaller pieces with a predetermined size. Several
buckets of fish containers were seen in front of
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Figure 1 Fish Cleaning
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Figure 2 Fish Slaughter

the workers to separate the pieces of fish.

The fish washing process shown in Figure 3
is carried out with water stored in a bucket. This
process is repeated several times until the fish are
clean. Figure 3 also shows that the worker was
still sitting on a small/short chair and the body
looked slightly bent to reach the bucket. In this
washing process, workers were seen wearing
cloth gloves.

The process of skewering pieces of fish with
bamboo was carried out by workers who sat on

Figure 3 Fish Wash
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Figure 5 Fish Smoking Process

short chairs and saw their bent backs. Workers
wear flip-flops. Bamboo slats can be seen piled up
on the floor.

The last process carried out in this work was
smoking the fish (Figure 5). This process begins
with preparing fuel for smoking fish. The fuel for
this process was dried corn cobs. The method
of smoking fish was carried out in a relatively
narrow room so that workers would be exposed
to heat and fumes from the smoking process.

Discussion

The process carried out in the work of smoking fish
has potential hazards that can endanger the safety
and health of workers. For example, potential
hazards in the fish cleaning process include fish/
fish droppings that can trigger allergies and dirty
and slippery floors because they are always wet,
which can cause falls, scratched hands, or fish
thorns. In addition, sitting for too long, especially
with a low enough chair, can trigger complaints
of aches and back pain.®-8

The smoked fish production process uses many
repetitive activities with a continuous sitting
position and grabbing, retrieving, and bending
movements. Work activities like this will certainly
cause injury to the muscles, joints, ligaments, and
tendons. These disorders are usually referred to as
musculoskeletal disorders (MSDs) complaints or
complaints of the musculoskeletal system, which
are conditions of discomfort or even pain.o™*

Cutting fish has various potential hazards,
including dirty and slippery floors that can
cause falling or slip and knives/sharp objects
that can cause hands to be cut. In addition, an
unergonomic and uncomfortable sitting position
and sitting for too long can cause backache or
pain.

Workers are exposed to several potential
hazards during the fish-washing process. Floors
that are always wet can cause slips and falls.
Sitting positions that are not ergonomic and too
long can cause backache or pain. Hands that are
always in contact with water can cause workers'
skin to become irritated. If not addressed
immediately, these complaints can develop into
skin diseases in workers.

Occupational skin diseases contribute to the
majority of occupational diseases, especially
in Asia, where most of the workforce is in the
unorganized sector. A study was conducted
on the number of reported disease incidences
with patterns of occupational skin diseases
reported in Asian countries and different types
of occupational allergens. Some of the skin
diseases seen in workers in Asian countries are
similar to those in Western countries, including
skin diseases caused by chromate in construction
and electroplating workers, epoxy resins and
chromate in painters, wood dust in workers in
the furniture industry, dyes in textile workers,
formaldehyde and chromate in those working in
the leather and dyeing industry, skin diseases in
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domestic workers, cooks and health care workers.
Skin diseases in workers engaged in agriculture,
carpet weaving, sanitation, coffee plantations,
coal mines, and also fish processing workers.*

A study was conducted on hundred and eleven
of 135 (82.2%) seafood workers at two food
markets in Ningbo, East China. The prevalence
of hand dermatitis was 50.5% (56/111) in seafood
workers, which was significantly higher than the
control group (7.43%, p<0.001). It was found that
the incidence of superficial hand fungal infections
in seafood workers was much higher than in the
community (26.1% vs. 2.7%, p<0.001). Without
waterproof gloves, longer working hours per day
and a long history of work in the seafood sector
increase the risk of hand dermatitis. Hand skin
disease is prevalent in workers who handle
seafood. And these public health problems
must be addressed, especially in this working
population.®

In the process of skewering fish, workers are
exposed to the potential danger of sharp sticks
that can cause sticks to prick their hands. In
addition, slippery floor surfaces can cause slips
and falls. Sitting positions that are not ergonomic
and too long can cause backache or pain. Workers'
hands in this process are also always wet because
the pieces of fish to be pierced are submerged in
a water-filled bucket. So that when it is about to
be skewered, the fish must be taken piece by piece
by the worker by dipping his hand in the bucket.

A study stated that jobs where there are
activities of workers who have to immerse their
hands in liquid for >2 hours per shift or wear
waterproof (occlusive) gloves for a suitable
time, or wash their hands >20 times per shift
are commonly known as wet work. This study
investigated wet work as a significant risk factor
for developing irritant contact dermatitis on
the hands. The study also provides a detailed
description of exposure to wet work among
certain occupational groups who deal extensively
with water and other liquids in their work. In
addition, the study also highlights the extent
and importance of the health effects caused by
exposure to wet work.

The process of smoking fish exposes workers
to smoke and hot steam, which can cause eye,
skin, and respiratory irritation. Exposure to hot
temperatures can cause workers to experience
heat stress. Thessitting position is not comfortable/
not ergonomic, and sitting for too long can cause
backache or pain.

A study investigating musculoskeletal
symptoms in workers at a fish processing plant
in Ghana found that workers' necks were stooped
and experienced neck flexion. Workers also stand
for long periods, elevate the shoulders, abduct the
arms, repeatedly reach forward and deviate the
wrists. It follows the questionnaire results where
musculoskeletal symptoms most occur in the
neck, shoulders, lower back, wrists/hands, and
knee areas. There was no significant relationship
(p<0.05) between musculoskeletal symptoms
with age, working hours, and length of work.
Even so, if this condition occurs continuously,
the musculoskeletal complaints in workers will
get worse. Therefore, in this study, it is suggested
to redesign the task, change the workplace, and
train workers to improve their quality of work
and health.s

Results from one study showed that nearly
71% of women (aged 23.0+6.4 years) reported
MSDs, especially in the upper back (54%), lower
back (33%), knees (35%), and shoulders (27%).
Pain severity was high among workers with high
comorbidity (pain in two or more areas). One-
third of workers consider the work environment
to be the cause of their MSDs. Almost all
psychosocial factors and job stress are associated
with low back MSD. In addition, cold and humid
environments, awkward standing work postures
for long hours, high physical activity, poor task
clarity, and high mental load are important risk
factors for MSDs.*

A descriptive study conducted on 368 workers
in the seafood industry in Myanmar showed a
prevalence of MSDs of 45.1% occurring in the
last seven days. Marital status, the number of
dependents, other health problems, working
hours, repetitive hand movements, awkward
wrist posture, prolonged standing, and manual
handling of heavy loads were found to be
associated with MSDs. The research findings also
indicate the need for adequate knowledge about
ergonomics and awareness campaign programs
focusing on preventing MSD, especially low back
pain. Business owners are advised to detect MSD
symptoms early in seafood processing workers."”

Research conducted in the salmon industry
found that from a Nordic questionnaire, 80% of
workers showed musculoskeletal symptoms in
the right hand/wrist, followed by the shoulder in
60% of workers and arm/elbow in more than 50%.
There was a statistically significant relationship
between productivity and MSD risk (p<0.05)."® A
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study of the average annual claim rates on health-
related workers found that claims on workers in
the seafood processing industry were significantly
higher than all industries in Alaska. The most
common injuries/diseases were sprains/strains/
tearing (n=993, 36%); by body part, upper limb
(1212, 43%); and by event, contact with objects/
equipment (1020, 37%) and overreaction/
body (933, 34%). Frequent incidents include
repetitive movements; fatigue when handling
tools, fish, and buckets; and contact with fish,
cookware, and machinery. Ergonomic and safety
solutions should be implemented to prevent
musculoskeletal injuries/diseases in seafood
processing.*

New sources of exposure to this type of
allergen continue to be reported. Through clinical
databases and surveillance systems, the effects of
the presence of a new allergen can be monitored.
In the fish processing process, certain ingredients
may be allergens for some workers. Maybe workers
have not recognized it because early detection and
screening have yet to be implemented. Primary
prevention in the workplace Must be done. This
process of identifying and assessing potential
hazards must be carried out to reduce the impact
of disease occurrence. Further research and
efforts to improve the prevention of occupational
skin diseases should continue.2°

Hygienic and sanitary working conditions in
fish processing facilities are most challenging to
control and sometimes even very dangerous for
workers. Various data literature on fish processing
work still raises many questions regarding
assessing working conditions concerning worker
knowledge, evaluation of work risks, risk of
occupational diseases, and working conditions in
the working group.

Hazard controls that can be carried out in
this work per the hazard control hierarchy are
as follows. The substitution step can replace the
water to wash the fish from the reservoir with
running water. Engineering can be done by
replacing the appropriate work table and chairs
(there were seat backs, cushions, and height
according to the length of the legs), engineering/
adding the installation of exhaust fans/making
air ventilation. Administrative steps are used
by stretching every 2 hours of work, doing work
with the 5R concept (ringkas/concise, rapi/
neat, restk/clean, rawat/treat, rajin/diligent),
and cleaning the work area after. Additionally,
arrange regular changes in washing water,

conduct regular health checks on workers (at
least once a month) by checking blood pressure,
and diagnose the complaints felt by workers. This
health check can be done by utilizing the available
clinics at the fish smoking center.

The last control hierarchy was using personal
protective equipment (PPE). Workers can use
appropriate PPE such as gloves, masks, and
boots/anti-slip shoes. PPE is adjusted to the
potential hazards faced in each work process.

Conclusion

It can be concluded that potential hazards from
the smoked fish process were fish droppings that
can trigger allergies, accidents caused by knives
or pricked by fish bones, non-ergonomic work
conditions, and fumes.
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