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Abstract

Background and Objective: The fisheries industry is complex and dangerous in
terms of occupational risk due to the large number of active workers, diverse
working conditions, and environment. The present study aimed to identify and
evaluate the risks, occupational hazards, and injuries caused by them to help
improve the safety and health of employees of sturgeon farms.

Materials and Methods: A total of 180 fisheries science engineers and sturgeon farm
workers were selected for interviews, and their demographic characteristics were
studied in three provinces of Iran: Gorgan, Mazandaran, and Gilan. The identified
risks were divided into five categories: physical, chemical, biological, ergonomic,
and psychosocial. Moreover, the risks were identified based on the Occupational
Safety and Health Administration (OSHA) technique. The assessment of potential
occupational risk hazards in sturgeon farms was conducted using the Job Hazard
Analysis (JHA) method. Some factors, such as the probability of occurrence,
severity, and frequency of exposure to hazardous agents, were evaluated to
determine the risk number.

Results: Physical hazards accounted for the highest risk among other hazards in all
three provinces. Respiratory issues were the most common injuries caused by
chemical hazards for farm workers. Moreover, psychosocial risks were the most
frequent (70%) in Golestan Province. The statistical results indicated that there was
no significant difference between the identified risks for each risk (P>0.05);
however, chemical risks were significantly different from other risks (P<0.05). The
highest risk priority number for physical consequences related to slips and falls was
448, while the inhalation of chemical vapors had the highest risk priority number
(224) for chemical consequences. Stress was identified as having the highest
likelihood of occurrence for psychosocial risks (252), and skin infections had the
highest risk probability number (294) for biological hazards.

Conclusion: The present study indicated that aquaculture workers are at increased
risk of various occupational injuries in the relevant environments. The results
indicated that workers in the sturgeon fishing industry in northern Iran are exposed
to physical, biological, and chemical hazards, with physical injuries being the most
prevalent. Slips and falls were among the physical consequences, while lower back
pain and shoulder pain represented the most significant ergonomic consequences.
Therefore, identifying and raising awareness among workers regarding
occupational hazards is essential for their health and safety.

Keglwords: Aquaculture, Health, Occupational accidents, Occupational hazards,
Safety
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Extended Abstract

Background and Objective

Fish from wild catches and aquaculture are among
the most consumed foods and traded commodities
globally, significantly supporting livelihoods, food
security, and human health [1]. The fishery industry
plays a crucial role in providing food and
employment for millions—39 million in fisheries
and 20.5 million in aquaculture—while also
supporting economies through related industries
[2]. As fish populations decline and consumption
rises, aquaculturists worldwide are expanding
production systems from small-scale fisheries to
larger operations [3]. Occupational health in
aquaculture pertains to the health and safety of
workers engaged in the farming of fish, crustaceans,
and mollusks. Some of the challenges in
aquaculture include exposure to pesticides,
medications, vaccines, and antibiotics, high levels
of noise and vibration, and the risk of infection from
handling fish and other aquatic animals [4]. The
diversity of aquaculture practices leads to a wide
range of occupational hazards, and national and
global estimates of these risks and diseases are
necessary but often overlooked [5]. Workers face
specific risks related to water management and shift
work, with a mortality rate of 11.9 per 100,000
workers and an injury rate of 5,481 per 100,000
workers from 2011 to 2014 [1]. Additionally, the
fishing industry has been identified as one of the
most dangerous professions, with a mortality rate of
at least 80 per 100,000 fishermen [6]. Breeding and
farming sturgeon is a recommended solution for
preserving this species [7]. Despite the limited
production of caviar in a few countries, there is
minimal research on occupational incidents in this
sector. In Iran, studies are lacking, although some
global research has identified environmental and
economic risks in fisheries, such as those by Soykan
(2023) in Turkey [6]. Potential health risks linked to
fish mortality in Chile include harmful algal blooms
and climate change [3]. In Norway, common
occupational health issues among aquaculture
workers include musculoskeletal disorders (21-
63%), respiratory symptoms (4-65%), and skin
infections (2.2-15.7%) [8]. The present study aimed
to identify and evaluate the risks, occupational
hazards, and injuries caused by them to help
improve the safety and health of employees of
sturgeon farms.

Materials and Methods

This study employed a descriptive-analytical cross-
sectional design and was conducted in sturgeon
farming centers across Mazandaran, Gilan, and
Golestan provinces. Interviews were designed and
conducted with 180 fisheries engineers and
workers who worked 8 hours a day. Demographic
data on age, work experience, education, monthly
income, health expenses, health insurance, and
living conditions were collected from 60 workers in
each province. Risk assessment utilized a modified
version of the Occupational Safety and Health
Administration method (2018) [9]. Potential
hazards, which are defined as conditions that could
cause harm if uncontrolled, were identified through

collaboration with three fisheries experts and a
social scientist. Two experienced workers from
each sturgeon farm were selected to add any
additional hazards they encountered. Hazards vary
based on farming methods, production scale, and
species cultivated and were categorized into
physical, chemical, biological, ergonomic, and
psychosocial risks [6]. Among safety parameters
considered included slips and falls, electrocution
from unprotected machinery, diving incidents, and
entrapment  underwater. One-way ANOVA
assessed differences in income, age, and
experience among workers in sturgeon farms, while
the Kruskal-Wallis test evaluated significant
occupational hazard differences (P<0.05). The Job
Hazard Analysis method [10] assessed risks by
evaluating probability, severity, and frequency of
exposure. The risk priority number (RPN) was
calculated by multiplying the three factors, with
RPN values ranging from 1 to 1000. Risk levels
guided  necessary  corrective  actions  for
unacceptable risks.

Results

All the sturgeon farm workers in the study were
male, with ages spanning from 20 to 42 years. The
average age was highest at 36 = 11 years and lowest
at 32 + 9 years. Workers reported no health costs,
and one-way ANOVA revealed no significant
differences (P>0.05) in wages, age, or experience
across provinces. In Mazandaran and Golestan,
falls and slips (55% and 57%, respectively) were the
most common physical injuries. Respiratory issues
were the leading chemical injuries, particularly in
Mazandaran (50%), while skin infections were the
most common overall. No significant differences
were found in risks (P>0.05). Skin infections
dominated biological risks, with bacterial infections
being the most prevalent. Lower back pain in Gilan
(70%) and shoulder pain in Mazandaran and
Golestan (70%) were the most common ergonomic
issues, while thigh pain was the least frequent.
Workers in Golestan's sturgeon farming faced the
highest stress risks, with anxiety being the least
prevalent. The Kruskal-Wallis test showed
significant differences in chemical risks (P=0.001).
Physical risks, primarily slips and falls, had the
highest priority number (RPN 448), while inhaling
chemical vapors posed the greatest chemical risk
(RPN 224). For biological hazards, skin infections
(RPN 294), bacterial diseases (RPN 252), and viral
diseases (RPN 140) were most concerning.
Ergonomic risks included lifting heavy equipment
and sturgeon, and stress was the highest
psychological risk (RPN 252), with anxiety being
the lowest. Among physical hazards, slips and falls
were rated as highly significant, while lower back
pain and shoulder pain were the most important
ergonomic risks.

Discussion

The results indicated that sturgeon farm workers
across provinces share similar demographic
profiles; however, no comparable studies exist in
Iran. Global research shows aquaculture workers
are generally middle-aged, with many having low
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education levels [11, 12]. Mshelia et al. (2019)
identified  physical,  chemical,  biological,
ergonomic, and behavioral risks in Nigerian
aquaculture, with physical hazards being the most
significant, which aligns with our findings [13]. The
prioritization of physical and ergonomic risks in this
study is linked to aquaculture practices and
environmental factors, with variations in farming
methods and climate potentially influencing risk
assessments. Ochs et al. (2021) noted that physical
risks in Canadian aquaculture often arise from body
reactions and collisions, with falls and transport
being major concerns [14][15]. In our study, slips
and falls were the most common injuries, while
electric shock represented the highest risk intensity.
Chemicals like lime and bleaching powder can lead
to skin, eye, and respiratory issues, highlighting the
need for awareness of their health impacts. Granslo
et al. (2009) reported respiratory allergies and skin
irritations due to Artemia exposure in Norwegian
aquaculture [16]. This study similarly found
respiratory issues to be the most significant
chemical hazard, with medium importance
assigned to other chemical risks. Biological risks
included catfish stings and snake bites [17], while
tilapia spines often infected workers with Vibrio
vulnificus [18]. Catfish stings in Nigeria can cause
severe pain and respiratory problems [19]. No
Iranian studies have assessed fish-related injuries,
likely due to limited species diversity and dietary
restrictions.  Skin infections from fish and
contaminated water were the most common
biological risk (RPN 294). Ergonomic risks varied:
lower back pain in Gilan, shoulder pain in
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Mazandaran, and shoulder and neck pain in
Golestan, as common musculoskeletal injuries
were noted in U.S. aquaculture [20]. This study
identified back and shoulder pain from ergonomic
hazards as significant risks needing corrective
action. Common psychosocial issues included
stress, anxiety, and depression, often linked to the
high-pressure work environment [23, 24]. In this
study, stress was identified as the primary
psychosocial risk in Golestan Province, followed by
depression and anxiety, all showing a medium level
of risk. A limitation was the exclusion of seasonal
workers due to aquaculture conditions. Despite
some limitations in understanding the population,
similarities across provinces suggest that activities
in sturgeon farms are largely the same, indicating
similar occupational hazards for many workers.

Conclusion

This study highlighted that aquaculture workers
face increased risks of various health issues and
occupational injuries. Specifically, sturgeon fishery
workers in northern Iran were found to encounter
physical, biological, and chemical hazards, with
physical injuries being the most prevalent. This
research is the first to identify risks associated with
fisheries workers in the country. It underscores the
need for safety strategies and measures in this
industry. The hope is that this study paves the way
for more comprehensive research to better assess
health and occupational safety in other aquaculture
sectors.
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